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* H EN this Oſteolagy W firſt pate in 
1726, I did not know that Albinus, 


Winflow; and Palfyn, were to publiſh deſcrip- 


tions of the bones ; otherwiſe, my papers pro- 
bably would: have remained yet undelivered to 
the printers. I however flatter myſelf, that 


R this eſſay has been of uſe to the gentlemen 


who did me the honour to attend my lectures, 
by aſfiſting them to underſtand my ſenſe and 


repreſentation of things in this fundamental 


part of anatomy; and that it has poſſibly been 
of more advantage to them than a more com- 
plete work from an abler hand, unleſs my de- 


monſtrations had been ii in the order and nethod 
of ſuch u auto. „ 


This view of your i alaproveammnr; Gentlemen, 
is a prevailing argument with me to cauſe this 
eſſay to be reprinted; and you cannot reaſon- 


+ ably blame me, if I likewiſe acknowledge an- 
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other motive for it, which more particularly re- 


127 to myſelf.” In a new: an an author 


Rn e 


(in) 


has an opportunity of making «he works more 


correct, complete, and conſequently acceptable 


to the public, who may perhaps be indulgent. 


enough to think this little treatiſe not altoge- 
ther uſeleſs; ſince more reaſoning on the ſtruc- 


ture and morbid pbænomena of bones is to be 


found in it, than in the other writers, who have 


confined themſelves almoſt entirely to the de- 


ſcriptive or proper anatomical page of the Neo- 
log y. 


editions, by firſt conſidering, in the order that 
ſeemed to me moſt natural and methodical, every 
thing which I thought neceſſary to be known 
concerning bones in general; and, in the ſe- 


6ond part, I have deferibed the ſeveral honey 


compoſing the ſkeleton. | 
Ihe bones of adults are what 1 prizeipally 
endeavour to deſcribe; but I have added as 
much of the gfeogenee as I think (etrieeabloi in 
the practice of phyſie and-ſurgery.. 

That little might be omitted ef What was 


formerly done on this ſubje&, I have taken all 


the affiſtance I could from books; but have 
never aſſerted any anatomical fact on their au- 


thority, withont conſulting nature, from which 


all the deſcriptions are made; and therefore, the 


quotations from ſuch books ſerve only to da 


juſtice to the authors, ho have remarked any 


thing in the ſtructure of the parts that was 
commonly omitted, and to initiate you in the 
| hiſtory of anatomy; which I once propoſed to 


make complete, ſa far as related to this ſubject: 


But not l 92 5 to Tepee ſeveral. own 
. 1 and 


1 have hor kept to the plan of Is 8 8 885 
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and RY ſenſible: how many more may * | 
never come to my knowledge I laid afiderthis 
deſign, of purpoſe omitted many L,cauld have 
inſerted, and in ſome places I have changed an 
older author for a later one, who has more ful- 
ly or elearly deſcribed what I treated of. Be- 
ſide anatomiſts, I have alſo named ſeveral other 
authors 10 confirm my reaſoning by practical 
eaſes; of Which it is not to be ſuppoſed my 
own eue could EG a ſuflicient va- 

5 1 5. 6} eie Hen 
; 8 will readily obſerve, that I. quote no 
4 paſſages with a view to eriticiſe or condemn 
them. This precaution of giving: ng offence, 
is very neceſſary in thoſe who axe fufficienily 
conſcious: of their being liable to lay eee 
open to juſt cenſure; and it prevents occaſions = 
of uſeleſs wrangling, in which generally bo h 
parties are Lossen 3 ad the: public has Me. ad- — 
vantage. 
In this treatiſe 1 always. make 175 = gn_ 
common name of each part, and have put the | 
ſynonimous names to be. met with in books at 
the foot of the page, that the reading might 
be ſmoother, and you might conſult them at 
your leiſure to alliſt you. in underſtanding, dif. 
ferent authors iam ot nar 
0 The defcriytions, and reaſoning . 
wy blended, without which I always find young ana- 
as tomiſts are ſoon diſguſted. with authors: Their 
he {imaginations cannot follow. a long chain of de- 
to ccriptions, eſpgeially when they are not taught 
g: Wai the fame time the uſes, which the deſeribed 
es, parts e ſervo. Their minds muſt have ſome re- 
7, Go. 15 1 2 . laxation, 


able manner of being inſtructe. 


between inſtructing youth in Private, and pre- 


m3 ®* 


: lakadion, by a mixture of reaſoning, which ine 
ver miſſes to ſtrike the fancy agreeably, and Wh" 
raiſes a ſtrong deſire to nen the Prin- | 

eiples on which it depends. u 

The phenomena of diſeaſes are all dditnces == 
in this-eflay from the ſtructure of the parts, by 
Way of corollaries and queſtions; which ſuc ©: 
an anatomical work confined me to. And this 
method Has other wiſe a good effect: For, wen- 
one meets with an uſeful propoſition, and is MC 
obliged to employ a little thought to find out 
its ſolution, the impreſſion it makes is deeper, . 
and he acquires a fondneſs for it, as being, in Sb 
part, his own diſcovery. © My pupils have fre- 
quently aſſured me, that they could; with very 
ſmall reflection, trace out the whole reaſoning 
from which my concluſions were drawn; I hope 
their ſucceſſors will alſo chink this an agte e- 


hole ee og who deſired 1 would: add 
the lectures which I pronounce in my* colleges 
as a commentary upon the text, where the diſ- 
eaſes are mentioned, will, I perſuade myſelf, 
excuſe me for not complying- with their deſire, | 
when they conſider the deſign of this is to be a 
ſchool-book, and how great the difference is 


tending to inform the public. Art. xxiv. vol. v. 
of Medical Eſfays and Obſervarions,” publiſhed 
in this place, is one of theſe leQures which | 
gave as a commentary on the paragraph (p. 9.) MW 
n the different kinds of caries. 
In this edition, I have corrected the miſtakes Rl | 
20 obſcure: e which I diſcovered. in the. | 


former ; j 
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rmer ; and, in fön places, I have nidde the : 
eſcriptions more full and exact, aiming all 1 
ould to ſhun unneceſſary minuteneſs on the one 
and, and a blameable inaccuracy on the other: 
Thether I have hit that Juſt medium, is What 
ou and the public muſt now judge. 

J am ſtill of opinion, that figures of the bones 5 
vould at any rate have been unneceſſary in a 
book that is intended to be illuſtrated and ex- 
dlained by the originals themſelves; but would 
de much more ſo now, when my late ingenious 
Friend Mr. Cheſelden, Dr. Albinus, and Mr. 
Pue (a), have publiſhed ſuch elegant ones. 

You have advantageous opportunities in this 
lace of r all parts of medicine, under. 
the profeſſors of its different branches in the 
niverſity, and of ſeeing the practice of phar- 


apothecaries, and in the Royal Infirmary, where 
he diſeaſed poor are carefully treated. Theſe, 
your intereſt, and, I hope, your inclinations, 


hat they may become the happy means of your 
aking a conſiderable figure in your ſeveral 
ſtations. Whatever aſſiſtance is in my power 
owards ſuch a deſirable event, ſhall be given 
ith the N pleature by | 5 


+ Bod . 9 
We * ö a ke Fj 


Your humble ſerrant, 


SES MON RO. 


| (o) Traits Tofteologie, traduit de PAnglois. de : 
« Mongo, ſeconde partie. | 
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acy, ſurgery, and phyſic, with our ſurgeon- „ 


Will lead you, Gentlemen, ſo to improve, as 
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Of the BONES. in general” 
EEE ED Se Et Fs e oe e 5 
ONES are covered by a membrane, named, 

B on that account, PERIOSTEUM®, which is 
ſo neceſſary to them, that we muſt examine 

its texture and uſes, before we can underſtand their 
ſtrsturr ,n, 8 
The perigſteum, as well as moſt other membranes, 
can be divided into layers of fibres. The exterior 

ones, compoſed of the fibres of the muſcles. con- 

nected to the bones, vary in their number, ſize, and 

direction, and conſequently, occaſion a. very great 


difference in the thickneſs and ſtrength of the perio- 
ſteum of different bones, and even of the different 
parts of the ſame bone. The internal layer is every 
where nearly of a ſimilar ſtructure, and has its fibres 
in the ſame direction with thoſe of the bone to 
which they are contiguous. Ought not then the 
name perigſteum to be applied, ſtrictly ſpeaking, only 
to this internal layer, to which the others are joined 
in an uncertain manner and number 
| A Eo Some 
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Some authors (a) endeavour to prove the internal 
layer of fibres of the perigſleum to be derived from 
the dura mater: For, ſay they, ſince the membrane 
covering the ſcull is plainly a production or conti- 
nuation of the dura mater, which paſſes out between 
the ſutures; and ſince there are muſcles on the head, 
as well as in other parts, which might furniſh a pe- 


riſteum, it is needleſs to aſſign different origins to | 


4 membranes which have the ſame texture and uſes. 
They add further, in proof of this doctrine, that 
the perigſteum extends itſelf along the ligaments of 
© the articulations from one bone to another; and 
therefore is continued from its origin over all the 
bones of the body.—While anatomiſls were fond of 

the hypotheſis of all membranes being derived from 

one or other of the two that cover the brain, a diſ- 

pute of this kind might be thought of conſequence : 
But, now that the hypotheſis is neglected as uſeleſs, 
it is needleſs to examine the arguments for or a- 
A | 5 
Except where muſcles, cartilages, or ligaments, 

are inſerted into the perigſteum, its external ſurface is 
connected to the ſurrounding parts by thin cellular 
membranes, which can eaſily be ſtretched conſider- 

| ably, but ſhorten themſelves whenever the ſtretching 

' force is removed. When theſe membranes are cut 
off or broken, they collapfe into ſuch a ſmall ſpace, 


di tue ſurface of the perigſteum ſeems ſmooth and 


Wben we attempt to tear off the ht prev from 
hones, we ſee a great number of white threads pro- 


duced from the membrane intq them; and, after a | 


ſucceſsful injeAion of the arteries with a red liquor, 
dens zee not ily teen bn the pale: 
|; Auen (3), but moſt of the fibres fent from the mem- 
| brane to the bone, ſhew themſelves to be veſſels en- 


tering. it, with the injected liquor in them; and | 
when they are broken, by tearing off the perigſſeum, 


(5) Ruyſch. epiſt. 5- tab. F. fig- , 2.4 epiſt. 8. tab. 9. 8. 1, % 
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The great ſenſibility of the perigſleum in the deep- 


points. 


The veins correſponding to theſe. arteries. are 
ſometimes to be ſeen in ſubjects that die with their 
veſſels full of blood; though ſuch numerous ramifi= - 

cations of thee as of the arteries, can ſeldom be 


. 


ecauſe ſeẽ of tbem naturally con- 


* 
12 
bo 


demonſtrated, 


tain coloured liquors, and ſuch liquors can diſficult- 


ly be injefted into them. This, however, is ſome- 


ſeated ſpecies of paronychia, in exgſtoſes, nodi, tophis 
and gummata, from a lues venerea, or whenever this 
membrane is in an inflamed ſtate, is a ſufficient 
proof that it is well provided with. nerves, though 


| they are perhaps too ſmall to be traced upon it; 


and therefore, one cannot well determine, Whether 
they are ſent along with the arteries in the common 


way, or are derived from the tendinous fibres of the 
muſcles expanded on the perigſteum (G). 


Veſſels alſo paſs, through the periofleuns to the 


; marrow ; of which more hereafter. And frequently 
muſcles, ligaments, or cartilages, pierce. through the 
perigſteum, to be inſerted into the bones, RTE: 


CY 


re, 1. To al- 


The chief uſes of the perigſteum 


low the muſcles, when they contract or are ſtreteh- 


ed, to move and flide eaſily upon the bones; the 
ſmooth ſurface of this membrane preventing any! i 


effects of their friction upon each other. 2. To 
keep in due order, and to ſupport the veſſels in their 
3 By being firmly braced on 
etting limits to their increaſe, 


patſage to the bones. 
the bones, to aſſiſt in 
and to check their overgrowth. 4. To ſtrengthen 
the conjunction of the bones with their epiphy/es, li- 
gaments, and cartilages, which are eaſily ſeparated 
N / nnd 


| ST . | . 3 4 | „ 
(a) Sue traité d oſteolozie, traduit de IAnglois de Mr. Monro. 


Note in page 9. 8 i e 
(b) See the diſpute about the ſenſ bility of this and of other mem- 


branes in Zimmerman. Diſſert. de irritabilit.— Act. Gotting. vol. 2 


Haller for la nature ſenſible et irritable. —Whytr's phy ſiolog. eſſay 11. 
| —Remar. diſſert. de fungo articulor. $ 26. 34 | 
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in young creatures, when this membrane is taken a- 
way. 5. To afford convenient origin and inſertion 
to ſeveral muſcles which are fixed to this membrane. 

And, /a/tly, To warn us when any injury is offered to 
the parts it covers; which, being inſenſible, might 

otherwiſe, be deſtroyed without Our, knowledge, or 

endeavouring to procure a remedy. _ 


Feum to the ſurrounding parts is deſtroyed, theſe 


motion they had upon it; as we ſee daily in iſſues, 
or any other tedious ſuppurations near a bone, — 
When the veſſels which go from the perioffeum to 
the bones are broken or ereded, a collection of li- 
quor is made between them, which produces a ſor- 

did ulcer or rotten bone. I bis often is the caſe af- 

ter fractures of bones, and inflammations of the 
pPerigſteum, or after ſmall pox, meaſles, ported fevers, 
and eryſpelas.— Do not the diſorders of the perigſteum, 
coming rather along with, or ſoon after the cutaneous 

than other diſeaſes, indicate ſome ſimilarity of ſtrue- 

ture in the perigſteum and ſkin? _ EPs 


do not enter, are generally of a white colour; only 
In a living creature they are blueiſh, which is owing 
to the blood in the ſmall veſſels under their ſurface. 
Ihe leſs, therefore, and fewer the veſſels are, and the 
[thicker and firmer the bony ſurface covering the veſ- 


bones laid bare. | 


* 


“ Squamæ, bractea, laminæ. 1 


When the cellular ſubſtance connecting the perio- | 


parts are fixed to that membrane, and loſe the ſliding. | 


The Bowes are the moſt hard and ſolid parts of a 
the body, and, as all other parts wherg large veſſels 
C 


ſels is, the bones are whiter. Hence the bones of | 
adults are whiter than thoſe of children; and, in | 
both young and old, the white colour of different | 
bones, or of the ſeveral parts of the ſame bone, is 
always in proportion to their veſſels and ſolidities ; } 
which circumſtances ought to be regarded by ſur- | 
geons, when they are to judge of the condition of | 


Bones are compoſed of a great many plates *, each | 
of which is made up of fibres or ſtrings united by 


— 
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ſmaller fibrils (a); which being irregularly difpoſed, 
and interwoven with the other larger fibres, make a 
reticular work. This texture is plainly ſeen in the 
. bones of fœtuſes, which have not their parts cloſel7 
© | compacted, and in the bones of adults which have 
FS been burnt, long expoſed to the weather, or whoſe 
- & compoſition has been made looſe by diſeaſes. The 


- i chinks which are generally made, according to the. 
- direction of the larger fibres of bones that have un- 
6 dergone the action of fire, or of the weather, ſhew _ 
5 the greater ſtrength of theſe than of the fibres which 
2 connect them. Numerous accurate obſervations Gf 
” the different times in which exfoliations are made 
from the ſides or ends of ſimilar bones, might bid? 
fair to determine what is the proportional force of c- 
f heſion in the two ſorts of fibrs 
ng The plates are ſaid (5) to be firmly joined*to each: 
s other by a great number of clavicull, or ſmall — 9 
Ny proceſſes, which, riſing from the inner plates, pierce. 
us through ſome, and are fixed into the more external- 
ones. Of theſe nails four kinds, viz: the perpendicn-- 
lar, oblique, headed, and crooked, have been deſcribed: 
+4 But in bones fitly prepared, I could only fee nume= 
nly 
ng 
ce. 
the 
ef 
f 
in | 
ent | 
bs | 
les; 
ſur- 
n of | 
each F 
; by 1 113 en 
aller 7 (a) Malpigh. Anat. plant. et o 


(53) Gagliard, Anat. oſſium, no 
C Malpigh. oper. poſthumz. 
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» "This ſpongy cavernous internal part of "OY ws 


and is formed in the following manner. The plates 


are firmly joined about the middle of the bone; but 
as they are extended towards its ends, the more in- 
ternal plates ſeparate from the exterior, and ſtretch 


out their fibres towards the axis of the bone, where 


they are interwoven with the fibres of other plates 


that have been ſent off in the ſame way. Seeing the 


plates are thus conſtantly going off, the ſolid ſides of 
the bones muſt become thinner, and the lattice-work 
muſt be. thicker and ſtronger towards their ends. 
This is evident in many of them, where the ſolid 


ſides of their middle are very thick, and the cancelli 


are ſcarce obſervable; whereas, at the ends, where 


their diameter is greateſt, the ſolid walls or ſides are 


not thicker than paper; and the cancel; are numerous 
and large enough to fill up the whole ſpace left be- 
Tween the ſides. 


The twiſting and windings eh theſe cancelli 
make, and the interſtices w ch they leave, differ 
eonſiderably i in figure, number, and ſize; and there- 
.fore form little cells, which are as different, but com- 
municate with each other. Some writers (a) mi- 


nutely remark theſe different appearances of the can- 
_ &4llt, after they begin to ſeparate from the plates; 
and from thence diſtinguiſh them into wrinkled, per- 
8 0 and net- lite. 155 


The cancelli ſuſtain the 5 bags of the 
Marrow which are ſtretched upon them, and thereby 


binder theſe membranous, parts to be torn or remoy- | 
ed out of their proper places, in the violent motions 

| and different poſtures which the bones are employed 
an. This ſupport which the cancblli afford the mar- 


row, alſo faves its membranes and veſſels, in the 


lower parts of the bones, from being compreſſed by 


the weight of the marrow above. 
The depteſſfions between the fibres of the external 


* of bones _ like ” many furrows on their 


TT lurface, 
00 Gugtiar, Aon, ow, 3, bf 15 6.2 yr 


led their cancelli or LATT1ICE-WORK, | 


4 © h= aA -Aa WE ia i ̃ ̃ͤ p abi oa ee eo on 2b 


= of living creatures, t 
= by the ſmall drops of blood which then ooze out 
from the moſt ſolid part of the bones. But the clear- 
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large bo 


| Num. 457: art, 4 Mem. de VAcad. des 
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ſurface, into each of which the perigſteum enters; by 
which the ſurface of contact, conſequently the 


| coheſion, between it and the bone, is conſiderably 


increaſed, and a greater number of veſſels is. ſent 
from it into the bone, than if it was a plain ſurface. 
Both on the ridges" and furrows, numerous little 


| pits or orifices'of canals are to be ſeen, by which the 


veſſels paſs to and from the bones. 
After a ſucceſsful injection, the arteries can be 
traced in their courſe from the pits to the plates and 
fibres; and, in ſawing, cutting, or raſping the bones 
dase veſſels diſeover themſelves, 


eſt demonſtration of the intimate diſtribution of theſe 


= fmall arteries, is, to obſerve the effect of ſuch a tin- 
ging ſubſtance as can retain'its colour, when ſwallows 


ed, digeſted, and mixed with the blood of any living 
animal, and at the fame time has particles ſmall e- 
nough to be conveyed into the veſſels of the bones; 


uch is rubia tinctorum, madder root (a6): For we ſee 
the gradual advances which this tincture makes from 
the perigſteum into the more internal parts of rhe 

bones, and how univerſally the diſtribution of the li- 


quors is made, the whole bony: ſubſtance being tin« 


ged. Whether the time in which this tinged liquor. - 


paſſes from the outer to the internal plates, till all 


the plates are made of its colour, and the time which 


the diſappearing of the dye, after giving the creature 
no more of this ſort of food, makes us think it takes 
to return, are the ſame in which the natural liquors 
circulate, is uncertain; becauſe this tinging ſub- 
ſtance may move more ſlowly, or may paſs more 
quickly, than the natural liquors do. — The arteries 
are larger near each end than at the middle of the 
nes that are much moved; becauſe they not 
only ſerve the bony plates near the ends, but paſs 
through them to the marrow.— As animals advance 


(a) Philoſoph. tranfaft. Num. 443. art. 8. Num. 443, art. 4 
ſclences, 1739, 476. 
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in age, the arteries of the bones become leſs capa- 
eious; as is evident, 1. Frem the bones of adults 
having leſs blood in them than thoſe of cMildren have. 
2. From many of them becoming incapable in old 
age of admitting the coloured powders uſed in injec- 
tions, which eaſily paſs in youth. And, 3. From the 
bones of old creatures being more difficultly tinged 
with madder than thoſe of young ones.—lf authors 
have not miſtaken, the arteries of bones have ſome- 
times become very large (a). „ 
WWW e may conclude from arteries being accompanied 
with veins ſo far as we can trace them in every other 
part of the body, that there are alſo veins in the 
bones; and the diſappearing of the tincture of ad- 
der, after bones of living animals are coloured with 
it, could not be without ſuch veins to carry it away z. 

| nay, the veins of bones can ſometimes be injected, 
feen .. 1 
The bones of a living animal are ſo inſenſible, that 
they can be cut, raſped, or burnt, without putting 
the creature to pain, and the nerves diſtributed in 
their ſubſtance cannot be ſhewn by diſſection; from 
which it might be inferred that they have no nerves. | 
diſtributed to them: But the general tenor of nature, 
which beſtows.nerves to all the other parts, ſhould | 
troy our drawing ſuch a concluſion. And if ſen» 
bility is a ſure proof of nerves entering into the 
compoſition 'of any part, as it is ron allowed to 
be, we have ſufficient evidence of nerves here in the 
bones ; for the granulated red fleſh which ſprouts out | 
from them, after an 'amputation of a limb, or per- 
forming the operation of the trepan, or after an ex-. | 
oliation, is exquiſitely ſenſible : And, in ſome ulcers. | 
of bones, where the perigſteum was all ſeparated, the 
patient ſuffered racking pain, if the bone was touch- 
ed with a rough inſtrument 3 nor was he free of pair. | 
after the bone was perforated (a)—The reaſon why ; 
% Diemerbroek Anat. lib. 9. cap. 1.—Mery. Hiſt. de I Acad.. | 
des ſciences, 1704. | ö pong "8 
(5) Sue trad. M oſteolog. p. 9. 
( Mol. Malla lib. introd; anat. cap. % 
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the nerves of rigid hard bones become inſenſible, is, 
That all nerves muſt have a conſiderable degree of 
flexibility at the part where objects are applied, other- 
| wiſe it cannot be affected by their impreſſions- We 
ſee this illuſtrated in a very common analogous caſe, 
te growth of a new nail: When the former one has 
ſuppurated off, the thin membrane which firſt ap- 
pears, is exquiſitely ſenſible; but See becomes 
dull in its ſenſation, till it can cut or ſcraped, 
| without cauſing pain, after it is formed into a hard nail. 
From what + been faid of the, veſſels of bones, 
it is evident, that there is a conſtant circulation of 
' fluids in every part of them; and that there is a per- 
| petual waſte and renewal of the particles which com- 
poſe the ſolid fibres of bones, as well as of other 
parts of the body; the addition from the fluids ex- 
ceeding the waſte during the growth of the bones; 
the renewal and waſte keeping pretty near par in ad- 
ult middle age; and the wafte exceeding the ſupply | 
from the liquors in old age; as is demonſtrable from 
their weight: For each bone increaſes in weight, as 
| a perſon approaches to maturity; continues of nearly 
the ſame weight till old age begins, and then be- 
comes lighter.— The ſpecific gravity of the ſolid fides, 
on the contrary, increaſes by age; for then they be- 
come more hard, compact, and denſe. In conſequence 
of this, the bones of old people are thinner and 
| firmer in their fides, and have larger cawities than 
| thoſe of young perſons. _ WO. 1 
The vaſcular texture of bones muſt make them 
ſubject to obftrufions, ecchymoſes, ulcers, gangrenes, 
and moſt other diſeaſes which the ſofter parts are af- 
| fected with; and therefore there may be a greater va- 
riety of caries than is commonly deſcribed (a). 
| Hence we can account for the following appear- 
ances. 5 5 ; 
Hemorrhagies from fungous fleſh rifing out from the 
moſt ſolid part of a cut bone (5). D ; 


(e) Edinburgh Medical eſſays and obſ. vol. 5. art. 25. 
(d) Medical eſſays, vol. 4. art. ꝶ42ʒ22. 
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The regular alternate elevation and ſubſiding, or 
upparent pulſation, frequently to be ſeen in ſome of 
the cells of a carious bone )ͤ»;ͤ;ͤ» 0 
Cells reſembling cancelli, ſometimes ſeen in the 
part of a bone, which, in a natural ſtate, is the moſt 
= ſolid and firm (c). . 
4% EA 4 bone as à tube including another bone within 
On the internal ſurface of the ſolid parts of bones, 
there are orifices of canals, which paſs outwards 
through the plates to open into other canals that are 
. in a longitudinal direction, from which other fran 
vier paſlages go out to terminate in other /ongitudinal 
= <£canals; and this ſtructure is continued through the 
whole ſubſtance of bones, both theſe kinds of canals 
becoming ſmaller gradually as they approach the outer 
* ſurface (a). —Theſe canals are to be ſeen to the beſt 
advantage in a bone burnt till it is white: When it 
4s broken tranſverſely, the orifices of the longitudinal 
cCanals are in view; and when we ſeparate the plates, the 
Zranſfver/e ones are to be obſerved. Here however we 
are in danger of believing both theſe ſorts of canals 
more numerous than they really are; becauſe the 
holes made by the proceſſes connecting the plates of 
bones, have the appearance of the tranſverſe (b), and 
the paſſages for the blood - veſſels reſemble the /ongitu- 
dinal canals. I do not know how we are to keep free 
of error about the franſberſe canals ; but think we 
may diſtinguiſh between the two kinds of longitudinal 
ones; for the paſſages of the veſſels are largeſt near 
the external ſurface of the bone, and every tranſverſe 
ſection of them is circular; whereas the longitudinal 
canals are largeſt near the cancell;, and their tranſverſe 
ſections appear to me of a flat oval figure, which 
may be owing to the different mamentum of the fluids 
conveyed in them.—The fituation of the larger lon- 
gitudinal canals, and of the paſſages of the larger 
. b J%%JVVVVVF 
(cc) Ruyſch. Theſ. 8. num. 8. Theſ. 10. num. 76. | WY. 
(%) Idem, ibid | | 1 
(a) Havers Oſteolog. nor. p. 434. 
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_ veſſels, makes a bone appear more denſe and compa 


in the middle of its ſolid ſides, than towards its outer 
and inner ſurfaces, where it is ſpong g. 
Me ſee matrow contained: in the larger tranſverſe 


and longitudinal canals juſt now deſcribed, and from : Fa 


thence judge that it paſſes alſo into the ſmaller ones. 


every where on the ſurface of a recent bone, fraQtu= 's 


red tranſverſely, and the oozing of oil through the 


moſt ſolid bones of a ſkeleton, which renders them 


_ greaſy and yellow, are a confirmation of the uſe of 
theſe canals. Of what advantage this diſtribution. 


of the marrow through the ſubſtance of bones is, Will, 
be mentioned when the nature and uſe of this animal/ „ %y 


dil is inguived ines ORTTS WT IR Ba 


Moſt bones have one or more large oblique canals 


formed through their ſides for the paſſage of the me- 


of animals, into phlegm, ſpirit, volatile ſalt, fetid oil, 
and a black caput mertuum. But the proportion of 


theſe principles varies according to the age, ſolidities, 


and other circumſtances of bones. Young bones 
yield the largeſt proportion of phlegm ; ſpongy bones 
afford moſt oil, and ſolid ones give moſt fat 

black re//dumain, Though this reſidunum can ſcarce 
be changed by the force of fire while it is in eloſe 
veſſels; yet, when it is burnt in an open fire, the te- 
nacious oil, to which it owes its black colour, is for- 
ced away, and a white earth is left that has little or 


no fixed ſalt in it. This earth ſeems to be the proper 
conſtituent ſolid part of bones, and the other princi= . 

ples give it firmneſs and tenacity : For the quantity f 
the earth is ſo great, that, after all the other princi- 
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ples are ſeparated from a bone, its former ſhape and 


ſize remain (a); but it is very brittle till it is moiſe 
tened with water or oil, when it recovers ſome tena- 


city.—The increaſe of the proportion of earth in old 


| „ | people's 
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people's bones is one reaſon of their being more brit- 
tle than thoſe of young people are. Sr 
. any imagine the ſalts and oils of bones, while 
in a natural ſtate, to be of the ſame acrid kind with 
thoſe obtained from them by the chemical analyſis, 
it is to be obſerved, that theſe principles may be ex- 
tracted from bones in the form of a very mild jelly, 


by boiling them in water. W 
7 7 The bones ſuſtain and defend the other parts of the 
Bones are lined within, as well as covered exter- 
nally, with a membrane; which is therefore com- 
monly called PRERITOSTEUM INTERN UM. 5 
The internal perigſteum is an extremely fine mem- 
brane; nay, frequently it has a looſe reticular tex- 
ture; and therefore it is compared by ſome to the a- 
rachnoid coat of the ſpinal marrow : fo that we cannot 
expect to divide it into layers as we can divide the ex- 
ternal perigſteum. We can however obſerve its proceſſes 
entering into the tranſverſe pores of the bones, where 
probably they are continued to form the immediate 
_—_— canals Gr the marrow diftributed through the ſub- 
ſitance of the bones; and along with them veſſels are 
| ſent, as from the external perigſteum, into the bone (5). 
'Theſe proceſſes being of a very delicate texture, the 
adheſion of this membrane to the bone is fo ſmall, that 
It ſeparates commonly more eaſily from the bone than 
from the marrow which it contains: Wherefore, one 
might call it the common membrane of the marrow, 
rather than by the name it now has. But whether 
the one or the other deſignation ought to be givenit, 
is not worthy a diſp ute. Pt 
From the internal ſurface of the internal perigſteum, 
A great number of thin membranes. are produced; 
which, paſling acroſs the cavity, unite with others 
of the ſame kind, and form ſo many diſtin bags, 
-which communicate with each other; and theſe a- 
gain are ſubdivided into communicating veſicular 
cells, in which the marrow is contained. Hence it 


\ 


* 1 
4 


ch Winſlow Expoltiap anat. des 03 ini, $ 3%. b · 


% 


$ yy 


* 


Or ru. BONES GENERAL 13 


is, that the marrow, when hardened, and viewed 


with a microſcope, appears like a cluſter of ſmall 
pearl; and that the hardened marrow of bones buried 
long under ground, or laid ſome time in water, 


and then dried, is granulous (a). This texture is 


much the ſame with what obtains in the other cellu- 
Jar parts of the body, where fat is collected; only 
that the cells containing the marrow are ſmaller than 
thoſe of the tunica adipoſa or celluloſa elſewhere, which 
probably is owing to their being incloſed in the bones, 
where they are not ſo much ſtretched or extended as 
in other parts. | EE TR. 
Ihe MauRow is the oily part of the blood, ſepa- 
rated by ſmall arteries, and depoſitated in theſe cells. 
Its colour and conſiſtence may therefore vary accord- 
ing to the ſtate of the veſſels, and their diſtribution on 
the membranes of the cells. a 5 + 

The marrow, as well as the other fat of the body 


_ chemically analyſed, yields, beſides oil and water, a 


conſiderable proportion of an acid liquor, but no al- 
cali (6). This may be the reaſon of its being leſs pu- 
treſcent than the blood or moſt other parts of animals 
(e), which is a nezeflary quality in a ſubſtance that 
is conſtantly expoſed to a conſiderable degree of heat, 
and is'more in a ſtagnating condition than the other 
liquors. „ | b | 45 
| Belge the arteries, which I mentioned already 
(p- 7.), to be ſent from the bones to the marrow, 


there is at leaſt one artery for each bone; ſeveral bones 


have more, whoſe principal uſe is to convey and®ſe- 
cern this oily matter. After theſe arteries have pier- 
ced the ſolid ſide of a bone, they are divided into ſe- 
veral branches; which ſoon are diſtributed every where 
on the internal perigſteum, and afterwards ſpread their 
branches inwards on the medullary cells, and out- 


wards through the tables of the bone. ü 
1 e The 


(a) Ruyſch. Theſaur. 9. num. 2. et Adverf. dec. 111. obſ. 9. 
(b) Grutzmaker Diſſert. de oſſium medulla.— Haller Element. phys 


* 


ſiolog. lib. 4. ſect. 4. 2 


(e) Pringle Append, to camp diſeaſes, exper. 47. 
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be blood which remains after the ſecretion of 1 


marrow, is returned by proper veins, which are col- 


lected from the membranes into one or two large 
trunks, to paſs out at the ſame holes or paſſages at 
which the artery or arteries enter. „ 


7 


The general rule of the ſmall veſſels decreaſing in 


their capacities as animals advance in age, to which 


many phænomena in the animal ceconomy are owing, 
obtains here: For though the trunks of the medulla- 


ry veſſels enlarge as animals turn older; yet the ſmall 


branches become ſmaller; as is evident from injec- 


tions, which cannot be made to paſs near ſo far in 


theſe veſſels of adults as of children. Hence the 
marrow is bloody in children, oily and balmy in 


middle age, and thin and watery in old people. 


proof that the membranes here are ſenſible, and con- 


By experiments made on the marrow, when bones 
of living animals are opened or cut through (a), and 
from the racking pain with which ſuppurations within 
bones are frequently attended, we have ſufficient 


ſequently have nerves diſtributed. to them. Hippo- 
crates (b) might therefore ſay juſtly, that a wound pe- 


netrating into the cavity of a bone may produce a de- 
lirium. g 5 . | 
The veſſels of the marrow, wrapt up in one com- 


mon coat from the perigfieum, paſs through the bones 
by proper canals ; the moſt conſiderable of which are 
about the middle of each bone, and are very oblique. 
Sometimes theſe veſſels continue at a little diſtance 
in their paſſage when the canal is divided by a ſmall 
bony partition or two. „ . 

From the ſtructure of the contents of the bones, 


we may judge how theſe parts, as well as others, ma 


be ſubject to oidema, phlegmon, eryſipelas, ſchir- 


rhus, Y. and may thence be led to a cure of each, 


4. 


before the common conſequence, putrefaction, takes 
place, and frequently occaſions the loſs of the limb, 
if not of the patient. N | 


() Du Verney Memoires de PAcad, des ſciences, 1700. 
) Aphorifin. 5 7. ee ST 
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Ihe marrow is of very conſiderable uſe to the 


bones; for, by entering their tranſverſe canals, and 
: paſſing from them into the longitudinal ones, it is 
5 communicated to all the plates, to ſoften and connect 
- their fibres, whereby they are preſerved'from becom 
l ing too brittle ; as we ſee they do in burnt bones, or. 
1 | thoſe long expoſed to the air; in people labour ing un- 
yy der old age, pox, or ſcurvy: In all which caſes, the 
5 oil is either in too little quantity, or has its natural 
1 good qualities changed for worſe ones. 1 
5 Beſides this advantage which the ſubſtance of bones 
3 has from the marrow, their articulations are faid (a) 
E to receive no leſs benefit from it; for it is thought 
n that. the marrow paſles into the articular cavities, 
through the holes which are in the bones near the 
'S large joints. And, as a proof of this, it is alledged, 
d that butchers, upon ſeeing the greater or leſſer quan- 
n tity of marrow, in the bones of cows, can tell whe- 
it | ther they have travelled far or little before they were 
1— ſlaughtered. 2 | ; 
o= When the marrow, after having ſerved the uſes 
- mentioned, is reaſſumed into the maſs of blood, (as it 
- is continually, in common with all other ſecreted li- 
quors that have not paſſages formed for conveying 
by. them out of the body), it corrects the too great acri= _ 
es mony communicated to the ſaline particles of our 
re RF fluids by their circulation and heat; in the fame. 
ic manner as lixivial falts are blunted by oil in making 
ce ſoap. Hence, in acute diſeaſes, the marrow, as well 
all as the other fat of the body, is quickly waſted, but 
WH muſt be immediately ſupplied by liquors from the 
es veſſels; ſeeing the cells within the bones, which have 
ay no aſſiſtance to their contraction from rhe preſſure 
ir= of the atmoſphere, cannot collapſe, as the fela cel- 
ch, | Jularis under the ſkin does, when the liquor in its. 
kes | cells is abſorbed ; the bones therefore are always full. 
nb, | Since it is the nature of all oil to become thin and 
I rancid when expoſed long to heat, and bones have 
Che | ABS Eo much 


| (a) Joan de Muralto vade mechm anat, exercit. 5. § 3.—- Hare 8 
Oſteolog. nov. diic. 3. P- 179. . * 
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much oil in their firm hard ſubſtance, we may know 
why an ungrateful ſmell, and dark coloured thin 


iebor, proceed more from corrupted bones than from 
other parts of the body; and we can underſtand the 


reaſon of the changes of colour which bones undergo, 
according to their different degrees of mortification.— 
Hence likewiſe we may learn the cauſe of a ſpine 
wentoſa, and of the difficulty of curing all caries 
of bones proceeding from an obſtruction, and con- 
ſequent putrefaction of the marrow; and of the 
quick pulſe, thirſt, and Hectic paroxy/ms, fo often at- 
tending theſe diſeaſes. 'Theſe phenomena allo teach 
us the reaſon of the fatal prognoſis taken from black 
fetid urine in fevers. Ea dd a 
Though bones ſo far agree in their ſtructure and 
_ annexed parts, yet we may obſerve a conſiderable 


difference among them in their magnitude, figure, 


ſituation, ſubſtance, connection, uſes, c. From 
which authors have taken occaſton-to diftinguiſh them 
into as many claſſes as they could enumerate of theſe. 
different circumſtances. But thefe being obvious to 
every perſon that looks on bones, I ſhall only men- 


tion one of them; which comprehends very near the 


whole bones of the body, and at the ſame time leads 
us to examine the_moſt conſiderable variety that is to 
be found in the diſpoſition of their conſtituent parts, 
and in their uſes. It is this, that ſome bones are 
bread and flat, while others are long and round. 

The broad bones have thin ſides, by the plates 


being ſoon and equally ſent off to form the lattice- 


work; which therefore is thicker, and nearly- of an 
equal form all through. By this ſtruCture, they are 
well adapted to their uſes, of affording a large e- 
nough ſurface for the muſcles to riſe from, and move 
upon, and of defending ſufficiently the parts which 
they incloſe. | EO 
Iz be round bones have thick ſtrong walls in the mid- 
dle, and become very thin towards their ends, which 
is owing to very few plates ſeparating at their mid- 
dle; where, on that account, the cancelli are ſo _ 
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and ſmall, that they are not taken notice of: But 
| ſuch bones are ſaid to have a large reſervoir of 
oil in this place. Towards their ends the lattices 
work becomes very thick, and rather more complete 


than in the other ſort of bones.—Theſe round bones 
having ſtrong forces naturally applied to them, and 


being otherwiſe expoſed to violent injuries, have need 


of a cylindrical figure to reſiſt external preflure, and 
of a conſiderable quantity of oil to preſerve. them 
from becoming too brittle. | Beſides which, they are 
advantageouſly provided with thick ſides towards their 
middle, where the greateſt forces are applied to in- 
jure them; while their hollowneſs increaſes their 
diameter, and conſequently their ſtrength to reſiſt 
forces applied to break them tranſverſely (a). Thus, 


for inſtance, in eſtimating the proportional reſiſtance 


of two cylindrical bones of unequal diameters, but. 
conſiſting of an equal number of ſimilar fibres uni- 
formly diſpoſed round each, it is plain, 2 

1. That the abſolute force of theſe two bones is 
equal, becauſe they conſiſt of equal numbers of ſimi- 
lar fibres. | OE” | 
2. That the abſolute forces of all the fibres in: 
each bone have the ſame effect in reſiſting any power: 
applied to break them, as if the ſum of all their forces 
was united in the reſpective centres: of the tranſverſe 
ſections where the fractures are to be made. For, by 
hypotheſis, the fibres being uniformly. diſpoſed in each, 
there is not any fibre in either bone that has not a 


correſponding fibre z. the ſum of both whole diſtances- 


from the axis of revolution (about which all the parts- 


of the bone muſt revolve in breaking), is equal to two 


ſemidiameters of. the bone; Conſequently each fibre, 


and all the fibres, may be regarded as reſiſting at the 


* 


diſtance of one ſemidiameter or radius from this. axis, 


that is, in the centre. 


3. Since the united force of all the fibres is to be 


regarded as reſiſting at a diſtance from the centre of 
motion equal to the ſemidiameter, it follows, that 


© (4). Galilei Mechanic. dialog. 2. | 5 


1 e 
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the total reſiſtance of all theſe fibres, or the ſtrength 
of the bone, is proportional to its ſemidiameter, and 
conſequently to its diameter. | SER 
I have here taken for an example one of the moſt 
fimple caſes for calculating the proportional forces of 
bones. But, was it not too foreign to the. preſent 
_ deſign, it might be univerſally demonſtrated, that, of 
whatever figure bones are, and in whatever manner 
their fibres are diſpoſed, their ſtrength muſt always 
be in a ratio, compounded of the area of their tranſ- 
verſe ſections, or of their quantity of bony matter, 
and of the diſtance of the centre of gravity of theſe _ 
ſections from the centre of motion or fulcrum, on 
which the bone is ſuppoſed to be broken (a). 

Since therefore the ſtrength of bones depends on 
their number of fibres, or quantity of matter, and 
the largeneſs of their diameters, one may conclude, 
that the part of a bone formerly fractured, and re- 
united by a callus, muſt be ſtronger than it was be- 
fore the fracture happened; becauſe both theſe ad- 
vantages are obtained by a callus; which is a wiſe 

pProviſion, ſince bones are never ſet in ſuch a good 
direction as they were naturally of; and then, where- 
ever a callus is formed, there is ſuch an obſtruQtion 
of the veſſels, that if the bone was again broken in 
the ſame place, the ie matter could not ſo eaſily be 
conveyed to reunite it. This callus may indeed, for 
want of compreſſion, be allowed to form into a 
ſpongy cellular ſubſtance (5); but even in this caſe, 
the ſtrength of the bone is here increaſed by one or 
both the cauſes above - mentioned. 1 
Many bones have protuberances, or proceſſes ®, riſing 
out from them. If a proce/s ſtands out in a roundiſh 
ball, it is called caput, or Head. — If the head is flatted, 
it obtains the appellation of condyle, —A rough unequal 
TER 3 protuberance, 


1 (a) See the demonſtration of this theorem by Dr Porterfield in 
1 the Edinburgh Medical eſſays, vol. I. art. Io. 3 c 
7 ) Ruyſch. Theſaur. 8. n. 49. Muſ. anat. thec. B. repoſit. 2. n. 2. 
© * Amduous, txpurtis, Bex, mpoBorn, h, Exceſſus, ex- 
planatio, tuberculum, gibbus, eminentia, productio, extuberantia, 
projettura, enaſcentia. „ 5 
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h protuberance, is called tubergſty.— When a proc: 
d riſes narrow, and then beomes large, the narrow or _ 
0 ſmall part is named cervix, or neck.—Long ridges of 
ſt bones, are called ſpinet.— Such proceſſes as terminate 
© in a ſharp point, have the general name of - corone , A 
it or coronoid, beſtowed on them, though moſt of them 
of receive particular names from the reſemblance they 2 
er have, or are imagined to have, to other ſubſtances, 
5s e. g. maſtoid, flyloid, anchoroid, coracoid, ſpinal, Sc. 


Such proceſſes as form brims of cavities, are called 


ry ſupercilia V 1 „ 

ſe MK Proceſles ſerve for the advantageous origin and in- 

In ſertion of muſcles, and-render the articulations firm 

and ſtable. | : : EE WE. 5 | £ 4:2 44 

on | Before leaving this ſubject, we muſt remark, that 

1d much the greater number of what are called proceſſes 

es in adult bones, diſcover themſelves in children to be 

e- epiphyſes, or diſtint bones, which are afterwards 

e- | united to the other parts; ſuch are the fyloid proceſ- 

d- = ſes of the temporal bones, proceſſes of thi vertebræ, 

iſe trochanters of the thigh, c. However, as I deſign 

od = to inſiſt chiefly on the deſcription of the adult ſkele- 

e- ton, in which the union of theſe parts is ſo intimate, ; 
on that ſcarce any veſtige remains of their former ſepa= 2 
in ration, I ſhall retain the common appellation of apa- | 
be | phy/e, or proceſs, to all ſuch protuberances; but ſhall 

for WM remark the principal ones, that have no juſt title to 

a MF this name, when they occur in the deſcription of 

fe, particular bones. . „„ 

or On the ſurfaces of a great many of the bones there 
rare cavities, or depreſſions: If theſe are deep, with 

ng large brims, authors name them cotyle (b).—If they 

„ are ſuperficial, they obtain the deſignation of gleng, 

ed, or glenoid. Theſe general ws; 65 are again divided 

1 into ſeveral ſpecies Of which pts. are ſmall round- 

cey = 1h channels ſunk perpendicularly into the bone 
 - WR _ FZurrows are long narrow canals, formed in the ſur- 1 

bp. face;—nitches, or notches, ſmall breaches in the bone: I 

ata, (a) True, dgpurs, duforec, xen, Labra, 7 4 ln F 

IE 0) erudite, oEvBepor, Acetabula, pixides, buccell . 
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ſinuoſities, broad, but ſuperficial depreſſions without 


brims A, large deep cavities, which are not e- 
Aually ſurrounded by high brims ;—fnu/es, large ca- 
£ vities within the ſubſtance of the bones, with ſmall 
- apertures z—-foramina, or holes, (canals that pierce: 
"quite through the ſubſtance of the bones. When 

this laſt ſort of cavity is extended any long way with- 
in a bone, the middle part retains the name of canal, 
- and its ends are called holes. y * —+ N 
The cavities allow the heads of bones to play in 
them; they lodge and defend other parts; they af- 
ford ſafe paſſage to veſſels, muſcles, c. To mention 
more, would engage us too much in the hiſtory of 
Particular bones, which more properly belongs to the 
demonſtration of the ſteleton, where we ſhall have 
occaſion to obſerve theſe ſeveral ſpecies of cavities. 
Jo far the greater number of bones, whoſe ends. 
are not joined to other bones by an immoveable arti- 
cCulation, there are ſmaller ones annexed, which af-- 
terwards become ſcarce diſtinguiſhable from the ſub- 
ſtance of the bone itſelf. Theſe are called epiphy/es,. 
ot appendices (c). Some bones have one, others have 
two, three, or four of theſe appendices annexed, by the 
means of cartilages, which are of a conſiderable 
thickneſs in children, but by age become thinner; 
the offification proceeding from the end of the bone 
on one fide, and from the epphy/es on the other, till 
1 at laſt, in adults, the place of their conjunction can 
= ſcarcely be ſeen on the external ſurface; and it is on- 
11 1y ſometimes that we can then ſee any mark of di- 
ſtinction in the cancelli (d). | „„ 
Several proceſſes (e. g. trochanters of the thigh, 
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| | 8 of the ſcapula, c.) have epriphy/es ; and proceſ- 
46 ſes frequently riſe out from epiphyſes: for example, at 
j the lower end of the femur, ulna, tibia, &c. (e, 


The epiphy/es are united chiefly to ſuch bones as are 
deſtined for frequent and violent motion; and for 
5 (e) Applantatio, additamentum, adnaſcentia, adnexum, perbne. 
(i) Winſlow Expoſition anatomique de corps humain, traite des 
& rf Ver FH RR 7 3% are ons wee art 

(e) veſal. De human. corp. fabrica, lib, I, cap. 3. 5 
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this purpoſe they are wiſely framed of a larger dia- 


meter than the bone they belong to; for by this 
means, the ſurface of contact hetween the two bones 

of any articulation being increaſed, their conjunction 
becomes firmer, and the muſcles inſerted into them 


act with greater force, by reaſon of their axes 1 


further removed from the centre of motion. Theſe 


advantages might indeed have been obtained by the 
expanſion of the end of the bone itſelf, to a thick- 


neſs equal to that of the epiphy/es ; but then the con- Es 
ſtant ſeparation of new plates to form ſo wide a cel- 


lular ſtructure, muſt have left the ſolid ſides of the 
bones ſo thin, as to yield eaſily, either to the action 
of the muſcles fixed to them, and paſſing over them, 
to the weight ſeveral of them are obliged to ſupport, 
or to the application of any other external force. 

Several anatomiſts (/) thought that the epiphy/es 
ſerve other purpoſes: ſuch as, ſecuring the ligaments 
of the articulations which riſe out from between the 


bones and them; for, as ſoon as theſe parts are inti- 


mately joined, the ligaments inſinuated betwixt them 


muſt have a much ſtronger connection than they 


could have to the ſmooth ſurface of the bones. Such 
an interception of the ligament between the body of 


the bone and its epiphy/e is not to be ſeen; but as, at 


this place, -the bone remains longer ſoft than any. 


where elſe, and the adheſion of the perigſteum, and 


of ligaments to bones, is always ſtronger in propor- 
tion to the bones being neareſt to the conſiſtence of 
thoſe parts, which is, being ſofteſt, the opinion of 


theſe writers concerning the ſtronger connection of 


the ligaments, where the bones and epiphy/es join, is 
not without ſome foundation. - _ 1403 3-445 


Poſlibly, too, by the fibres of epiphyſes not extend= 


ing themſelves ſo longitudinally as thoſe of the bones, 
there may be leſs chance of the former running into 
each other, t an of the latter. e 


Wes, 
2.—Fallop, | Kap | 


— 


x © 29 


| (f) Collumb, De re anatomica, lib. 1, eap. 
ollibus, DEAR. Gio tis + 
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_ - The ſoftneſs of the ends of bones may be of ſome 

1 advantage in the womb, and at birth, after which 
the offification begins Mfferent points to form epi- 
1 pbpſer, before the offificatiow can extend from the 
middle to the ends of the bones (g). | 

211.18 _ _ However ſolid and compact adult bones are, yet 

they were once cartilages, membranes, nay, a mere 

felly. This needs no further proof, than repeated 

. obſervations of embryos when diſſected: And how 
much more tender muſt the bones be before that 
time, when neither knife nor eye is capable to diſ- 
cover the leaſt rudiments of them? By degrees they 
become more ſolid, then aſſume the nature of griſtles, 
and at laſt offify; the cohefion of their plates and 
fibres always increaſing in proportion to their increaſ- 
ed ſolidities; as is evident from the time neceſſary 
to unravel the texture of bones of people of different 
ages, or of denſe and of ſpongy bones, or of the dif- 
ferent parts of the ſame bone, and from the more 

—_ tedious exfoliations of the bones of adults than of 

1 _ children. | | . 

My After any part of a bone is fully oſſified, its fibres 
are extended little more in length at that part, 
though they increaſe there in thickneſs, and though 
their ſofter parts continue to become longer (+). 

As the ſolidity of bones increaſes, their periaſteum 

more eaſily ſeparates from them. When bones are 

membranous, the perigſteum and they cannot be di- 
* MRinguiſhed; they appear to be the ſame ſubſtance. 

| When they are cartilages, their membrane adhere ſo 
firmly to them, that it is difficult to ſeparate it from 
them. Where the rigid bony fibres are, the perig/te- 
um is eaſily taken off. Is the ſimilarity of ſtructure 

and conſequent greater attraction of the membrane 
and ſubſtance it incloſes, while they are both flexible, 

the cauſe of their greater adheſion ? or is it owing to 
the veſſels that go from the one to the other be- 


ing 


* 


es Haller de ſtudio medic. p. 267. b — 5 
) Fales's Vegetable ſtatics, p. 293. Du Hamel Memoires de 
Pacad. des ſciences, 1742. V⁵PVU 
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ing then larger? or do both theſe cauſes combine to 
produce this effect? Or is the membrane or cartilage, 


which becomes bone afterwards, to be conſidered as 


the ſame ſubſtance; with the perigeum (i) and mult "4 


all theſe plates of bones be therefore faid to 'be "a; 


layers of the perigſteum hardened (4)? 1 
The offification of bones depends principally on 
their veſſels being ſo diſpoſed, and of ſuch diameters, 
as to ſeparate a liquor, which may eaſily turn into à 
bony ſubſtance, when it is deprived of its thinner 
parts; as ſeems plain from the obſervation of-the'cal- 
lous matter ſeparated after fractures and ulcers, where 
part of the bone is taken out: For in theſe caſes, the 
veſſels extending themſelves, and the hquors added 
to them, are gradually formed into granulated fleſh ; 
which fills up all the ſpace where the bone is taken 
from, then hardens, till it becomes as firm as any 
other part of the bone. This happens frequently, 
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even when the ends of the diſeaſed bone are at a -” 


conſiderable diſtance from each other (7. 

The induration of bones is alſo greatly aſſiſted by 
their being expoſed, more than any other parts, to the 
ſtrong preſſure of the great weights they ſupport, to 
the violent contraction of the muſcles fixed to them, 
and to the force of the parts they contain, which en- 
deavour to make way for their own further growth. 
By all this preſſing force, the ſolid fibres and veſſels 
of bones are thruſt cloſer ; and ſuch particles of the 
fluids conveyed in theſe veſſels as are fit to be united 


to the fibres, are ſooner and more firmly incorporat='. == 


ed with them, while the remaining fluids are forcibly 
driven out by the veins, to be mixed with the thats 
of blood. In conſequence of this, the veſſels gradu- 
ally diminiſh as the bones harden. ' From which a- 
gain we can underſtand one reaſon, why the bones of 
young animals ſooner reunite after a fracture than 
pg „ thoſe 
(i) Memoires de Vacad. des ſciences, 1744. Eo, 

() Memoires de Vacad. des ſciences, 174399293·.. 
) Hildan, de vuln. graviſ.— Med. eſſays, vol. 1. art. 23.— Job - 
Mleckren obſ. 69.—Mem. de Vacad. des ſciences, 1743. — See a-cols © 
Aection of ſuch caſes in Bochmer de offium callvov. 
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thoſe of old, and why cattle that are put too ſoon to 
hard labour ſeldom are of ſuch large ſize as others of 
the ſame. brood who are longer kept from labour. 
That the offifying of bones greatly depends on 
preſſure, ſeems to be evinced from the frequent ex- 
amples we meet with of other parts turning bony, 
when long expoſed to the preſſing force of the ſur- 
rounding parts, or when they are ſubjected to the 
like circumſtances by their own frequent and violent 
contraction. Witneſs, the bones found frequently 
near the baſe of the heart in ſome old men (n), and 
in ſeveral other creatures. Nay, the muſcular ſub- 
ſtance of the heart has been oſſiſied in ſuch (a), and 
the arteries of old men often become bony.— The 
cartilages of the larynx are generally offified in ad- 
ults.—In beaſts of a 23] the cartilages between 
the vertebræ of the back very often change into com- 
plete bones; and, being intimately united with the 
vertebræ, the whole appears one continued bone ;— 
Nor is the perigſteum exempted from ſuch an indura» 
Don. -- %% „ 
To confirm this argument ſtill farther, we may 
obſerve, that bones begin their oſſification at the 
places where they are moſt expoſed to theſe cauſes, 
_ viz. in the cylindrical bones from a middle ring, 
and in the broad ones, at or near their centre, from. 
one or more diſtinct points. The reaſon of which 
is, that theſe parts are contiguous to the bellies of 
the muſcles annexed to the bones, where the ſwel- 
ling of theſe moving powers is greateſt. What the 
effects of this may be, let any judge, who view ſome 
of the bones, as the ſcapula, and ofa ilium, which are 
covered with muſcles on each fide; how compact 
and thin they are in adults, where the bellies of the 
muſcles were lodged 3 whereas in children they are 
thicker. But this being the middle part of theſe 
. Th „„ bones, 
(m) Riolan. Comment. de oſſib. cap. 32.—Bartholin. Hiſt. med. f 
cent. I. hiſt. 50.—Ibid. cent. 2. biſt. 45. : : = 
- (n) Cheſelden's Anatomy, book 1. introd.—Garengeot Hiſt, de | 
Tacad. des ſciences, 1726. | | | „% 2 
() Peyer. Ephemerid, German, decur. 2. ann. 7. obſcrv. 205. 
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bones, where the greateſt number of fibres is, this 
particular place would have been much thicker in 
adults, had not this forcible cauſe been applied, 
which has not had ſuch effects in children, be 5 
| muſcles have not been much exerciſed.—Beſides, if 
we allow that all the parts of a bone are equally in- 


| creaſed by the conſtant ſupply of new particles, each _ 


fibre, and eyery particle of a fibre, endeavours/ to 
make way for; its own growth, by puſhing the one 
next to it; and conſequently by far the greateſt preſ- 
fure is on the middle, to make the particles firm, and 
therefore to begin their oſſification there. Laſily, The 
ulation of the medullary arteries, which enter the 
E near to this middle part, may, as authors have al- 
ledged, contribute perhaps ſomewhat to this induration. 
From the effects of preſſure only it is, that we can 
account for the bones of old people having their 
ſides much thinner, yet more denſe and ſolid, while 
the cavities are much larger than in thoſe of young 
people; and for the prints of muſcles, veſſels, c. 
ee ſo much more ſtrongly marked on the ſurfaces 
of the former than of the latter, if they belong to 
people of near the ſame condition in lifs.—DPreffure 
{ muſt likewiſe be the cauſe which, in people of equal 
ages, makes theſe prints ſtronger in the bones of thoſe 
Who had much labour and exerciſe, than they are in 
people who have led an indolent inactive life. 5 
Perhaps both the cauſes of offification above men- 
tioned, may be aſſiſted by the nature of the climate 
people live in, and the food they uſe. Whence, in 
hot countries, the inhabitants ſooner come to their 
height of ſtature than in the northerly cold regions: 
And thence ſeems to have ariſen the common prac- 
| tice among the ladies, of making puppies drink 
| brandy or ſpirit of wine, and. of bathing them in 
theſe liquors, to prevent their growing big. Nay, it 
has been obſerved, that much uſe of ſuch ſpirits has 
| occafioned parts, naturally ſoft, to petrify in ſome, 
and to oſſify in other people of no great age (p). 
k 8 
(?) Littre Hiſtoire de Pacad. des ſciences, 1706. Geoſſroy Me- 


woires de Vacad. des ſciences, 1706. 
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ann. 1. obſ. 37. et ſehol. decur. 2. ann. 7. obſ. 212, 235. decur. 3. 
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From the foregoing account of hs ſtructure of 
Was: and of their oſſiſieation, we may underſtand 
the reaſons of the following phznomena. 

How the natural colour of bones ang, be changed 
by ſome ſorts of food (). 

Why the bones of ors people are ſo Jong in har- 
dening, and in others never completely indurate. 
Why, in ſuch. whoſe offification is flow, the bones 
$2 are generally thicker in proportion to their kanten 
eſpecially at their ends; as in the rickets. 

How hard firm bones have become ſoft and pliable = 
/ diſeaſes (#) | 
Why in ſome. diſeaſes, epiphyſes ſeparate from 7 
bones (s), and the:ends of fractured bones come aſun- MM 
der many years after their fractures 5 to de 
on ed 
How bones may waſte and diminiſh (40. 95 
How bones may become ſolid all through, without 

any appearance of cancelli (x). 

Tow neaes, tophi, and exofteſes, happen after the e- 
rofion of the external plates of bones in the /ues ve 
nerea, ſcurvy, rheumatiſm, and gout. 

How bones exfoliate by ae riling of granulated 
fleſh from their ſurface. 

How, and from what callus i is formed after a frac- 


ture | 
"Wi x 


| ©) Philoſoph. Tranſat. Num. 442. art. 8. Num. 443. art. 2» 
Num. 457. art. 4.—Mem. de Pacad. des-ſcienees, 1739; 1742: 
(r) Hiſtoire de Pacad. des ſciences, 1700.—Mem. 1722.— Gagli- 

ardi Anat. offium, cap. 2. obſerv. 3.—Ephem. Germ. decur. 1. 


ann. 2. obſ. 3. Philoſ. Tranſ. Num. 470. $ 3 ibid. vol. 40. § 4. 
d 44. 

5 Memoires de Facad. des 3 1e Anat. 

lib. 9. cap. 19 —Cowper's Anat. explic. tab. 96. fig. 14. 
(t) Anſon's Voyage. i 
3 Cheſelden's Anat. book I. introd.—Hiſt. de Vacad. 4 


kx) Ruyſch. Theſaur. 2. arc. 5. theſ. 3. loc. I. * 5: thel. 9. 
Num. 2. not. 3.—Bochmer de callo oſſium. 
3 eee de Tacad. 15 _— -ab de Gun 
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Why ka appears to be rather the continued: ſab- 
Kaner of the perioſteum than of the bone, while it 


remains ſoft and flexible; but ſeems continue with 
the bone after it offifies (z). e 
Why callus is ſenſible, while iti is foft, but becomes 
| inſenfible when it hardens. 7 
What occaſions hae: ſuch dificulty l. in 40 
| ing fractured bones; or why they never reunite, 
though they are reduced, and all proper means to- 
wards a cure are uſed (a). Are the bones of women 
with child more tedious in reuniting than thoſe dif o- 
| ther people ()?? og, Hel 
Why calluſes, after Daches are ſometimes very 
| thick and protuberant. | 
What difference there ought to be in the Wan e 
tion of bandages to e of the bones of old and 
of young patients. ; 


How bones, remaining long e after. 'N 
luxation, may have their form 40.changedas to make 


; | their reduction very difficult, if mot impoſſible (c). 


Whoever is deſirous to know, in what time and or- 
dier each bone and its ſeveral parts begin to aſſume BEA | 
| bony nature, let him confult Kerckingius (d), who 
gives us the delineations of abortions from three 
days after conception, and traces the offification of 
the bones from three weeks, and a month, till the 
time of the birth: To whom ſhould be added Coita- 
rus (e) and Eyſſonius f). An account of this ſub- 
ject might alſo be collected out of Ruyſch's works, 
where * gk of the miſtakes committed by the for- 
mer authors are corrected : And ſeveral more copy 
305 Mem, de J- Load 1741. | 


(a) Meckren Obſerv. medico-chirurg. obſ. e Adres: | 
2 tu 3 obſerv. anat. chir. obi. 4 n Swieten in Boerhaate 
| 54+ 


3 
| 10 Hildan. centur. 5. obſ. 87. et cent. 6. obſ. 68 —Philoſ, Tran.” 
No. 494. § 21. 


(c) Salta man. Obſ. decur. obſ. 6,—Memoires de Vacad, de mg — 


tom. 2. p. 155,—— Pochmer Inſtit, oſteolog. $ _ 


(4) Anthropograph: ichnograph. et oſteqgenoa fot ä I} 
(e) De,offibus fœtus abortivi. | 


(1 De oſſibus infant. eben & carand. : . 


* = 


* 
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culars, to make the hiſtory of the gfeagenea more ac- 
curate; have fince Doan added by Ne 172 (8) and Al | 
 Ginus (. 

- I muſt wefor- to the altos now antes: for the 
more curious part of the human ofteogeny ; not 
having preparations enough to give ſuch a full hiſtory 


of it as is done by them. But I ſhall endeavour to 


explain the wats uſeful and neceſſary part of the 
oſteogeny, by ſubjoining to the deſcription of each 
bone of an adult, its condition in ripe children; that 
4s, in ſuch as are born at the ordinary time; and 
ſhall point out what parts of each are afterwards 
Joined in form of ep:phy/es. This, with the following 
general rules, ſeem to me ſufficient for-underſtand- 
ing what of this ſubject is neceſſary i1 in the practice of 
Phyſie and — 

1. Wherever mention any parts being cartila- 
ginous, or their being ſtill ſeparable from the other 
Parts of the bone to which they belong, I would be 


_ underſtood to hint, that, about ſeven or eight years 


of age, ſuch parts are oſſified and united to their pro- 
per bones, unleſs when it is ſaid, that they are after- 
wards formed into epiphy/es. _ 

2. Such as become epiphyſes, are generally offified 
at ſeven or eight years of age; but, being for the 
moſt part moiſtened by ſynovia, their external ſurface 
is ſtill ſomewhat cartilaginous, | and they are not yet 

united to their bones. 

3. At eighteen or twenty years of age the epriphyſes 
are entirely offified, and have blended their fibres ſo 
-with the body of the bone, as to make them inſepa- 
Table without violence. 

The knowledge of this part of the ofteogeny I think 
neceſſary, to prevent dangerous miſtakes in the cure 


of ſeveral diſeaſes. As for example: Without this 
knowledge, the ſeparation of an epiphy/e 01 0 be 


miſtaken for a fracturè or luxation.— The interſtice of 


two parts of a bone not yet Jie might be judged 


to 
& Human Ofteopaady WiN 135 
(b) 23125 oſſſum foetus enen : 1 ofleogrne brevis hiſto« 
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| to be a fiſſure. A digligſi, or ſeparation of ſuch diſ- 


joined pieces of a bone, might be thought a fractute. 


—The protruſion of one piece, or its overlopping 
any other, could be miſtaken for an excreſcence or 
exoftafis.—Such errors about the nature of a diſeaſe 


would give one very different indications of cure, 


from what he would have, if he really underſtood 


his patient's caſe. And very often the knowledge of 


tbe different inequalities on the ſurfaces of bones, 


muſt direct us in the execution of what is proper to 


| be done to cure ſeveral of their diſeaſes. | EE 


Having thus conſidered the bones when fingle, we 


| ought next to ſhew the different manner of their con- 
junctions . To expreſs theſe, anatomiſts have con- 
trived a great number of technical terms; about the 
meaning, propriety, and claſſing of which, there has 
= unluckily been variety of opinions. Some of theſe 


terms it is neceſſary to retain, ſince they ſerve to ex- 
preſs the various .circumſtances of the articulations, 


and to underſtand the writers on this ſubject. 


The ARTICULATIONS are moſt commonly divid- 


| ed into three claſſes, wiz. /ymphy/is, ſmarthroſic, and 
| diarthrofis. £1 „ 


Symphyſic, which properly ſignifies the -coneretion 


| or growing together of parts, when -ufed to expreſs 


the articulations of bones, does not feem to compre- 
hend, under the meaning generally given to it, any 


| thing relating to the form or motion of the conjoined 
bones; but by it moſt authors only denote the bones 
to be connected by ſome other ſubſtance; and as there 


are different ſubſtances which ſerve this purpole, 


therefore they divide it into the three following 
E | „ th 


1. Synchondroſes H, when a cartilage is the connec- 
ting ſubſtance: Thus the ribs are joined to the fer- 


aum; thus the bodies of the vertebræ are conntdtel 


to each other; as are likewiſe the n p¹b%eꝰ,Ht; _ 


F Euvratis, owes, cuugob, dN ler, compoſitio, congexio, 


4 | articulatio, conjunctio, nodus, commiſſura, ſtructura, compages. 


+ Amphiarthroſis. 


— 
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2 \Syrineurafe 5, or ſyndeſmoſec, when ligaments ! are 


the connecting bodies, as they are in all che movenbls 
artioulations. - "a 
3. Syarcofts, when muſcles are firerched from one 


bone to another, as they muſt be where there are 


moveable joints. 
The ſecond claſs of articulations, the 3 


Which is ſaid to be the general term by which the 


immoveable conjunction of bones is e is di- 
vided into three kinds. . 

1. The ſuture + is that arcnletivns where two 
bones are mutually indented into each other, or as if 
they were ſewed together, and is formed by the fibres 

of two bones meeting while they are yet flexible and 


vielding, and have not come to their full extent of 
growth; ſo that they mutually force into the inter- 


ſtices of each other, till, meeting with ſuch reſiſtance 
as they are not able to overcome, they are ſtopped 


from ſprouting out farther, or are reflected; and 


therefore theſe indentations are very different both in 


figure and magnitude: Thus the bones of the head 

are joined; thus epiphyſet are joined to the bones, be- 

fore their full connection and union with them. 
Under this title of ſiture, the harmonia of the an- 

Lients, may be er e 3 ſcarce any unmoved 

| bones being Joined b ! plain ſurfaces (a). | 
2. Gomphoſis I is t 


cured in their ſockets. 
3. Yhindyle efi or ploughing (ad), when a thin Janiella 


e fixing one bone into another, 5 
28 4 nail is fixed in a board: Thus the teeth are ſe- | 


of one bone is received into a long narrow furrow of 


another: Thus the proceſſus azygos of the ſphenoid, and 
the naſal proceſs of the ethmoid bone, are received by 
the vomer.' 

The third chats, or . (5), is the articula- 
tion where the bones are ſo looſely ne as to al- 


Db 7 | | 
(a) Velal Obſerv. Fallop. Examen. 
J Conclavatio. | 
(4) Keil Anat. chap. 5 dec. 3. 


0) een, deres, dare 


— 


low 


— 


or Tur BONES m GENERAL or _ 


low large motion: This is ſubdivided into three kinds. 
he firſt is enarthroſis, or the ball and ſocket, when 
a large head is received into a deep cavity; as the 


| head of the os femoris is into the acetabulum coxendicts. 


The ſecond is arthrodia, when a round head is re- 


ceived into a ſuperficial cavity ; as in the articulation _ | 


of the arm- bone and ſcapula. Theſe two ſpecies of 
diarthreſis allow motion to all ſides. _ 1 eb0e 
The third is ginglimus (c), which properly ſignifies 


the hinge of a door or window; in it the parts of the 


bones mutually receive and are received, and allow _ 
of motion two ways: Workmen call it charnal. 
The ginglimus is generally divided into three kinds, 


| to which ſome (d) give the names of contiguous (e), 


diſtant 7 '}, and compound (g). 
| c{t_ 


kind of ginglinus is, when a bone has ſe- 


The 
veral protuberances and cavities, which anſwer to as 


many cavities and proceſſes of the other bone, with 
which it is articulated : as in the conjunction of the 


emur with the fibia. 


| - The ſecond ſpecies is, when a bone receives ano- 


ther at one end, and is received by the ſame bone at 
the other end; as in the radius and una. 
The laſt ſort is, when a bone receives another, an 
is received by a third; as in the oblique proceſſes of 
the vent ebm . eee e TER. 
When I firſt mentioned the articulations of bones, 


I aid there were different opinions concerning the 


uſe of their technical names; e. g. It has been ſaid, 
that ymphyſcs ſhould be the name for the immoveable 


articulations, and /ynarthroſis ſhould be underſtood to 

be the conjunction of bones by ſome connecting me- 
dium. — Thoſe who have taken /ymphy/es in the ſenſe. I 
did, of its expreſſing the conjunction of bones with 
a connecting ſubſtance, have diſagreed in their defi- 
_ nition of it; ſome inſerting, and others leaving out, 


(e) Articulatio mutua, © f 

(d) Baker Curſ. oltcolog. demonſtr, 1. „„ 
E/ / 
Longus. „ | 
| (5) Compoſitus. 


Ld 


3 


32 Or T BONES GENERAL. 


its allowing motion. Where they have agreed in 
their definition, they have not been of the ſame mind 
concerning the ſpecies of it. For ſeveral think the 
Syſarcois and ſyndeſmeſis applicable to ſo many joints 
which are univerſally allowed to be claſſed under the 
1 tliarthroſis, that it muſt create confuſion to name them 
buy any ſpecies of the /ymphyſis.—Few keep to ſuch a 
/ general definition of the /ynchondrofes as IJ have done; 
and, whetber they determine it to allow no motion, 
or an obſcure or a manifeſt one, bring themſelves in- 
to difficulties, becauſe there are examples of all theſe 
three kinds. — Some again, by too nicely diftinguifl= 
ing obſcure and manifeſt motions of bones, have 
blended the fprorthroficand diarthraſit, and from thence 
have branched out the different compound ſpecies of 
articulations that may be formed of them, ſo far, that 
_ hey could find no examples in the body to illuſtrate 
them by.—lt would be tedious to enumerate more -of 
the jarring opinions, and it would be far more ſo to 
give a detail of the arguments uſed by the diſputants. 
It is ſufficient for my purpoſe, that it is underſtood 
zn what-ſenſe I take theſe technical terms; which I 
do in the deere ae mx „„ fe, i: 
____ When I mention the /ymphy/cs or ſynarthrgſit, or 
anydpecies of them, ILſhall always underſtand them ac» 
cording to the explication already given of them. But 
though the preceding account of the diarthreſis, or 
articulation of moveable bunes, has been almoſt uni- 
verſally received; yet, ſeeiig it does not comprehend 
all the moveable -articulatio® of the body, and one 
of its ſpecies does not anſwer to any notion we can 
Have of the conjunction of two bones, I muſt beg 
leave to change the definitions and kinds ef theſe 
_ zyoints. ; 333 2 Woe Og 2p ER: | 
| 5 I would call diarthroſis that conjunction of bones, 
whereby they are fitted for motion, being each co- 
vered with a ſmooth cartilage, connected by one or 
more common ligaments, and lubricated with liquor 
at the conjoined parts. In which definition, 1 bave | 
no regard to the quantity of motion which they real- 
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Iy do perform; the motion being often confined or 


d in enlarged by ſome other cauſe not immediately depen- 
nind ding on the frame of the two ſurfaces of the bones 8 
the forming the particular joint which then is conſidered. 


r the :hrofis, or ball and ſocket, I would define more gene- 
hem | rally than above, That articulation where a round 
ch a head of one bone is received into a cavity of ano- 
INE 5 ther, and conſequently, without ſome foreign impedi- 
tion, ment, is capable of motion to all ſides. Examples of 
in- this kind are to be ſeen in the articulation of the thigh» 
theſe bone and ofa ' innominata ; arm-bone and ſcapula z 
uiſl- aſtragalus and os naviculare ; magnum of the wriſt, 
have with the /caphoides and lunare ; firſt bone of the thumb 
ente MS with the ſecond; fc. .. i 
es of RF The ſecond ſort, or the arthrodia, differing from 
that the enarthrgſis, in the preceding account, only in the 
trate cavity's being more ſuperficial, which makes no eſ- 
re af ſential difference, eſpecially that, in the recent ſub- 
ſo to ject, cartilages or ligaments ſupply the deficiency of 
ants. bone, ought, in my opinion, to be called with Vea 
tood ius (a), that articulation of two bones adapted for 
ich I motion, where it is not at firſt fight obvious which of 
the two has the head or cavity, or where'they are 
, or joined by plain ſurfaces, or nearly ſo; ſuch is the 
n ac- conjunction of the clavicle with the ſcapula ; offa cumei- 
But fFormia with the os naviculare ; metatarſal bones with 
7, or the ofa cuneiformia, c. From the nature of this 
uni- ſort of joint, it is plain, that very great motion cannot 
hend be allowed, without the bones going farther out of 
one their natural ſituation, than is convenient or ſafe. 
dean |  Ginglimus, I would reckon that articulation by the 
beg form of which the motion of the joined bones muſt 
theſe be chiefly confined to two directions, which hinges 
1 of doors are. JJ Tron ncoug ue-- 
ones, he firſt ſpecies of this is the trochoides, when one 
1 co- bone turns on another, as a wheel does on its axis: 
je or Ihus the firſt: vertebra of the neck moves on the 
bave , 3 


— 


(%) De corp, human. fabrica, lib. E. cap. 4. 
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The firſt ſpecies: of the diarthrofis, viz. the enar- 
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' tooth-like proceſs of the ſecond. This is the moſt 

ef... es 
The ſecond ſpecies ſhould be eſteemed that articu- 


lation where ſeveral prominent and hollow ſurfaces of 
two bones move on each other, within the ſame com- 


mon ligament; as in the knee, elbow, Sc. | 
Ihe third fort ef ginglimus is, when two bones are 
articulated to each other at different parts, with a 
diſtinct apparatus of the motory machines at each; 
Tuch is the articulation of the ar acciptis with the firſt 
vertebra of the neck; of any two contiguous vertebre, 


by their oblique proceſſes; of the ribs with the bo- 


dies and tranſverſe procefles of the vertebræ; of the ra- 


 dius with the ulua, tibia with the fibula, aftragalus 


with the calcaneum, c. : 3 | 
I wouH entirely throw out what is commonly 
called the third kind of ginglimus: For, in examining 


the conjunction of a bone with two others, as in the 


common example of 'a vertebra joined with the one a- 
bove and below, the connection of the middle one 
with each of the other two ought to be conſidered ſe- 
patately; otherwiſe we might with the ſame proprie- 
ty eſteem the articulations that the 1 bones, the 


' femur, tibia, humerus, &c. have at their different 


ends, as one articulation ; which is abſurd. EN 
If the moveable bones are not connected and kept 
firm by ſome ſtrong ſubſtance, they would be lux- 
ated at every motion of the joints: and if their hard 
rough unequal ſurfaces were to pray on each other, 
their motion would not only be difficult, but the loſs 
of ſubſtance from attrition would be great. There- 
fore ligaments are made to obviate the firſt, and carti- 
Jages to prevent the other inconvenieney. But be- 
cauſe ligaments and cartilages turn rigid, inflexible, 
and rough, unleſs they are kept moilt, a ſufficient 
quantity of proper hquors is ſupplied for their lubri- 


cation, and to preſerve them in a flexible ſtate. Seeing 
then cheſe parts are ſo neceſſary to the articulations, 


4 ſhall next conſider their ſtructure, ſituation, _ 
| . ; * | | . | u S8, 


es are 


ith a 


each; 


e firſt 
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agalus 


nonly 
inn 

n he 
one a- 
e one 
ed ſe- 
oprie- 
s, the 
ferent 


| kept 


e lux- 
r hard 
other, 
he loſs 
There- 


| carti- 


ut be- 
exible, 
ficient 

lubri- 
Seeing 
lations, 


9 den ſo fas as they are 


Or Tas BONES in GENERAL 35 


1 ſubſervient to the bones, and 
their mation 8 
LICAMEN Ts (a) are white flexible bodies, thick- 
er and firmer than membranes, and not ſo hard or 
rm as cartilages, without any remarkable cavity in 
their ſubſtance, diſſicultly ſtretched, and with little 
elaſticity; ſerving to connect one part to another, or 
to prevent the parts to which they are fixed from 
being removed out of that ſituation which is uſef 
and ſafe. 1 p „ 
After maceration in water, the hgaments can ea- 
ſily be divided; and each ligamentous layer appears 
compoſed of fibres, the largeſt of which are diſpoſed 
W in a longitudinal direction 5 
& The arteries of ligaments are very conſpicuous af- 
ter a tolerable injection, and the larger trunks of 
their veins are ſometimes. to be ſeen full of blood. 
Such ligaments as form the fides of cavities, have 
numerous orifices of their arteries opening upon their 
internal ſurface, which keep it always moiſt: If we 
rub off that moiſture, and then preſs the ligament, 
we can ſee the liquor oozing out from ſmall pores ; 
and we can force thin liquors injected by the arteries 
into the cavities formed by ligaments. 5 
| Theſe exhalent arteries muſt have correſponding 
W abſorbent veins, otherwiſe the cavities would ſoon be 
too full of liquor. 1 5 
Ligaments then muſt be ſubje& to the diſeaſes 
common to other parts, where there is a circulation 
of fluids, allowance always being made for' the fize 
of veſſels, nature of the fluids, and firmneſs of the 
texture of each part. 3 . EI 
. Authors generally fay, that ligaments are inſenſi- 
ble: and conſequently it may be inferred, that they 
have no nerves beſtowed on them. But the violent 
racking pain felt on the leaſt motion of a joint la- 
bouring under a rheumatiſm, the ſeat of which diſeaſe 
ſeems often to be in the ligaments, and the inſufferable 
torture occaſioned by inciſions of ligaments, and by 
_ „ e a col - 


* 


IE 


() Luαũ veiper. ebpulæ, vineula. 
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à collection of acrid matter in a joint, or by tophi in 
the gout, would perſuade us, that they are abundant- 
W {DO RO TT atk ts 
Ihe ligaments which connect the moveable bones 
commonly riſe from the conjunction of the epiphy/ir of Þ 
the one bone, and are inſerted into the ſame place of 
the other; or where epiphy/es are not, they come out 
from the cervix, and beyond the ſupercilia of the ar- 
- ticulated bones; and. after ſuch a manner, in both 
caſes, as to include the articulation in a-purſe or bag, 
with this difference, depending on their different mo- 
tions, that where the motion is only to be in two di- 
rections, the ligaments. are ſtrongeſt on thoſe ſides 
towards which the bones are not moved; and when 
a great variety of motions is deſigned to be allowed, | 
the ligaments are weaker than in the former fort of 
articulations, and are nearly of the ſame ſtrength all } 
round. FZ gr Ott ent 1-4 
Part of the capſular ligaments is compoſed of the 
perigſteum, continued from one bone to another, as 
was obſerved p. 2. and their internal layer is conti- 
nued on the parts of the bone or cartilage which the 
. ̃ e 1 
Beſides theſe common capſular ligaments of the 
joints, there are particular ones in ſeveral places, 
either for the firmer connection. of the articulated 
bones, or for reſtraining and confining the motion to 
ſome one ſide; ſuch are the cr and lateral ligaments 
of the knee, the round one of the thigh, Go. 
From this account of the ligaments, we may con- 
clude, that, ceteris paribus, in whatever articulation 
the ligaments are few, long, and. weak, the motion 
is more free and quick; but luxations happen fre- 
quently : And, on the contrary, where the ligaments 
are numerous, ſhort, and ſtrong, the motion is more 
confined ; but ſuch a joint is leſs expoſed to luxations 
(5). Whence we may judge how neceſſary it is to 
_ - attend to the different ligaments, and the changes 
(ga) Neſbit Ofteogen.—Philoſ. tranſact. No. 470. ſet 6. 
) Fabric. ab. Aquapend, de articul, part. utilit. pars 3. 


- 


— 


Or rh. BONES in GENE R AL. 37 
W which have been made on them by a luxation, when >; 
it is to be reduced. i 
Ligaments alſo ſupply the Plate of bones in ſeveral 


caſes to advantage: Thus the parts in the pelvis are 
fr of more ſafely ſupported below by ligaments than they 

e of could have been by bone. —The ligaments placed in 
out the great holes of the % innominata, and between 

ar- the bones of the fore-arm and leg, afford convenient 
both origin to muſcles. —Immoveable bones are firmly con- 
bag, nected by them; of which the conjunction of the 
mo- orf ſacrum and innominatum is an example. They 

di- afford a ſocket for moveable bones to play in, as we 
des ſee part of the Hragalus does on the ligament ſtretch- 
chen ed from the heel-bone to the /caphnid. | 
wed, i Numerous inconveniencies may ariſe from too long 
t of or ſhort, ſtrong or weak, lax or rigid ligaments. 

1 all CarTtILaGEs are ſolid, ſmooth, white, elaſtic 

1 ſubſtances, between the hardneſs of bones and liga- 
the ments, and covered with a membrane, named peri- 
r, as | chondrium, which is 6f the ſame ſttucture and uſe to 
onti- them as the perigſteum is to the bones. | 
"the Cartilages are compoſed of plates, which are e form- 85 

ed of fibres, diſpoſed much in the ſame way as 
the 8 thoſe of bones are; as might be reaſonably concluded 
aces, from obſerving bones in a cartilaginous late before 
lated they offify, and from ſeeing, on the other hand, ſo 
on to many cartilages become bony. This may be Nil 
e further confirmed by the exfoliation which N 5 

are ſubject to as well as bones. 

3 The perichondrium of ſeveral cartilages, for exam- 
ation Ple, thoſe of the ribs and /arynx, bas arteries” which 
otion Can be <qually well injected with. thoſt of the peri- 
fre. eum, but the veſſels” of that membrane in other 
parts, e. g. the articular cartilages, are ſmaller, and 
88 in none of them does injection enter deep into the 
1 ſubſtance of the cartilages; nay, madder, mixed with 

:- to the food of animals, does not change wp colour of 
os S as it x goes n of bones . ISO 


® xl bor. | 
) Philoſ. Tranſakt. No. 442. art. 8. No. 443. art. 2. No. 457 
art. 4—Mem, de Tons des . 1739 et eee 


lum callo, 
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The granulated fleſh which riſes from the ends of 
metacarpal or metatarſal bones, when the cartilage 
exfoliates, after a finger or toe has been taken off at 
the firſt joint, is very ſenſible, from which the ex= | 
iſtence of nerves in cartilages may be inferred, - 
While cartilages are in a natural ſtate, it is to be 
remarked, ir, That they have no cavity in their 
middle for marrow. Secondly, That their outer ſur- 
face is ſofteſt, which renders them more flexible. 
Thirdly, That they do not appear to change their 
texture near ſo much by acids as bones do. And, 
lafily, That as the ſpecific gravity of cartilages is near 
a third leſs than that of bones; ſo the coheſion -of 
their ſeveral plates is not ſo ſtrong as in bones; 
whence cartilages laid bare in wounds or ulcers, are 
not only more liable to corrupt, but exfoliate much 
ſooner than bones do. „„ 
Cartilages ſeem to be principally kept from oſſifying, 
either by being ſubjeCted to alternate motions of flexion 
and extenſion, the effects of which are very different 
from any kind of ſimple preſſure, or by being con- 
ſtantly moiſtened (a) : Thus, the cartilages on the 
articulated ends of the great bones of the limbs, and 
the moveable ones placed between the moving bones 
in ſome articulations, which are obliged to ſuffer 
many and different flexions, and are plentifully moiſt- 
ened, ſcarce ever change into bone; while thoſe of 
the ribs and larynx are often oſſified.— The middle 
angular part of the cartilages of the ribs, which is 
conſtantly in an alternate ſtate of flexion and exten- 
ſion, by being moved in reſpiration, is always the laſt 
of becoming bony.—In the /arynx, the epiglottis, which 
3s oftener bended and more moiſtened than the other 
four cartilages, ſeldom is offified, while the others as 
ſeldom eſcape it in adults. 3 „ 
The cartilages ſubſervient to bones, are ſometimes 
found on the ends of bones which are joined to no 
other; but are never wanting on the ends, and in the 
cavities of ſuch bones as are deſigned for motion (5). 
„ Cartilages 
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(5) Calf, de re medis, lib, 8, cap. I, 
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tilages as cover the heads and cavities of articulated 
bones; nay, they are alſo placed between immoveable 
| bones. 1 SL 7 VVL 

I he uſes of cartilages, ſo far as they regard bones, 


are, to allow, by their ſmoothneſs, ſuch bones as are 


| deſigned for motion, to ſlide eaſily without detrition, 


Xp while, by their flexibility, they accommodate them- 


ſelves to the ſeveral figures neceſſary in different mo- 
tions, and, by their elaſticity, they recover their na- 
tural poſition and ſhape as ſoon as the preſſure is re- 

moved. This ſpringy force may alſo aſſiſt the motion 
of the joint to be more expeditious, and may render 
ſhocks in running, jumping, Sc. leſs.— 1 o theſe 
cartilages we chiefly owe the ſecurity of the meveable 
articulations: For without them, the bony fibres would 


Ying, ſprout out, and intimately coaleſce with the adjoin- 
I ing bone; whence a true anchy/ofrs mult neceſſarily 
be follow; which never fails to happen when the carti- 
. lages are eroded by acrid matter, or oſſified from want 
N of motion or defect of liquor, as we ſee often hap- 
„and rens after wounds of the joints, paidarthrocace, ſero- 
bones la, and ſpina ventgſa, or from old age, and long 
or immobility of joints (a).—Hence we may know what 
OA. the annihilation is which is faid to be made of. the 
ale of head of a bone, and of the cavity for lodging it, af- 
niddle ter an unreduced fracture (3). The moveable carti- 
12 lages interpoſed in joints, ſerve to make the motions 
exten- both freer and more ſafe than they would otherwiſe 
he laſt be. — Thoſe placed on the ends of hones that are not 
which articulated, as on the pine of the os ilium, baſe of 
58 the ſeapula, c. ſerve to prevent the bapy fibres from 
hers as Ewing out too far.—Cartilages ſometimes ſerve as 
igaments, either to faſten together bones that are 
etimes mmoveably joined, ſuch are the cartilages between 
8 he os ſacrum and a ilium, the ofa pubis, Sc. or to 
in the 5 . H connect 
ion . (a) Columb, de re anat. lib. 15. — Deſlandes Hiſt. de Vacad. des 
rtilages ciences, 1716. — Phil. tranſact. No. 215.—Ibid. No. 461. § 16. 


(5) Hildan. de ichor. et melicer. acri Celſi, cap. 3. —Ruyſch. 
heſ. 8. No. 103. —Saltzman in act. Petropolit, tom. 3. P. 275. 
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connect bones that enjoy manifeſt motion, as as thofe 
do which are placed between the bodies of the true | 
vertebre, &c.—Cartilages very often do the office of 
bones to greater advantage than theſe laſt could, as 
- In the cartilages of the ribs, thoſe which ſupply brims 
to cavities, ©&c. 
Joo great thickneſs or thinneſs, length or ſhort= 
neſs, hardneſs or ſuppleneſs of cartilages, may there 
fore cauſe great diſorders in the body. 
The liquor, which principally ſerves to moittenithy | 
| ligaments and cartilages of the articulations, is ſup= WM 
plied by glands, which are commonly fituated in the 
Joint, after ſuch a manner as to be gently preſſed, 
but not deſtroyed by its motion. By this means, 
when there is the greateſt neceſſity for this liquor, 
that is, when the molt frequent motions are perform- 
cd, the greateſt quantity. of it muſt be ſeparated. 
7 beſe glands ace ſoft and pappy, but not. friable : In 
ſome of the large joints they are of the conglomerate 
kind, ora great number of ſmall glandules are wrapt 
up in; one common membrane. Tbeir excretory. | 
ducts are long, and hang looſe, like ſo many fringes, 
within the, articulation; which, by its motion and. 
preſſure, prevents obſtructions in the body of the 
gland or its excretories, and promotes the return of 
this liquor, when fit to be taken up by the abſorbent I 
veſſels, which muſt be in the joints, as well as in 
the other cavities of the body; and, at the ſame time, 
the preſſure on the excretory duets hinders a ſuper- 
fluous unneceffary ſecretion, while the fimbriated diſ- 
poſition of theſe excretories does not allow any of 
the ſecreted. liquor to be puſhed back S908. by theſe i 
' canals. towards the glands (c). 

Very often theſe fountains of Fe Kavor, appear 
only as a net-work of veſſels. Frequently they are 
almoſt concealed by cellular membranes. containing 
the fat—and ſometimes ſmall fimple mucous folliculs | 
yy. be ſeen . | i „„ 
2 W Anat. . 1 79. lit. E. E. * Ys f N 7 _ 
(d) Morgagn. Adverſar. 2, animad. 23. „e 4 


hofe 2 
true 
e of 


„ AS, 


1ms- 


ort 


ere- | 


„the 


ſup- 
the 
fled, 
eans, 


Juor, i 
orm- XK 
ated. 


>: In 


erate | 


vrapt. 


etory. 


nges, 
f the. 
rn of | 
xrbent 
as in 
time, 
ſuper” | 
2d diſ- Y 
any of 
y theſe i 


| muſt be very conſiderable, ſince we ſee 


wound or ulcer of any joint; 
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| The different joints have theſe organs in different 
numbers and ſizes; the conglomerate ones do not 
vary much, eſpecially as to ſituation, in the ſimilar 
joints of different bodies; but the others are more 
| uncertain. N + . 


- 


Ld 
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Upon preſſing any of theſe glands with the finger, 


one can ſqueeze-out of their excretories a mucilagi- 


nous liquor, which ſomewhat reſembles the white of 


on egg, or /erum of the blood; but it is manifeſtly 
ſalt to the taſte. It does not coagulate by acids, or 


by heat, as the ſerum does, but by the latter turns 
| Airſt thinner, and, when evaporated, leaves only a 
chin ſalt Amt ?ðĩ 8 PET 


Tue quantity of this mucilage conſtantly ſupplied, 
at a ple 
tiful troubleſome diſcharge of glary matter follows a 
0 
mucilage is a conſiderable part. 


which liquor the 


The vefſels which ſupply liquors for makin the 
ſecretion of this mucilage, and the veins which bring 
back the blood remaining after the ſecretion, are to 


be ſeen without any preparation; and, after a tole- 
rable injection of the arteries, the glands are cover= 
led with chem, 97h e ee Spe iter 


* 


In a ſound ſtate, we are not conſcious of any ſen - 


ſibility in thoſe glands; but, in ſome caſes which 1 


have ſeen, when they inflame and ſuppurate, the moſt 
racking pain is felt in them: a melancholy, though 


a ſure proof that they have nerves. | 


Theſe mucilaginous glands are commonly lodged 
in a cellular ſubſtance z which is alſo to be obſerved 


in other parts of the bag formed by the ligaments of 
the articulation; and contains a fatty matter, that 
appear 

jey are 
aining 
folliculi 


wy 7 

Phe 
; e 
| £5 3 


muſt neceſſarily be attenuated, and forced through 
the including membranes into the cavity of the joint, 


by the prefſure which it ſuffers from the moving 


nes. RY | - x Fe 3 
If then the oil is conveyed from this cellular ſubs 


ſtanee; and if the attenuated marrow paſſes from the 
cancelh; of the bones by the large pores near their 
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ends, or in their cavities, and ſweats through the 
cartilages there into the articulations; which it may; 
when aſſiſted by the conſtant heat and action of the 
body, more eaſily do, than when it eſcapes through | 
the compact ſubſtance of the bones in a ſkeleton: If, 
I ſay, this oil is ſent to a joint, and is incorporated 
with the mucilage, and with the fine Iymph that is 
conſtantly oozing out at the extremities of the ſmall 
arteries diſtributed to the ligaments, one of the fitteſt 
liniments imaginable muſt be produced; for the m. 
cus diluted by the lymph, contributes greatly to its 
lubricity, and the oil preſerves it from hardening. 
How well ſuch a mixture ſerves the purpoſe it is de- 
ſigned for, Boyle (e) tells us he experienced in -work- 
ing his air- pump; for the ſucker could be moved 
with much leſs force after being moiſtened with was 
ter and oil, than when he uſed either one or other of 
ttheſe liquors: And I believe every one, at firſt view, 
will allow the diluted mucilage to be much preferable 
to ſimple water. The ynown (F), as this liquor com- 
poſed of oil, mucilage, and lymph, is commonly 
now called, while: in a ſound ſtate, effectually pre- 
ſerves all the parts concerned in the articulations ſoft 
and flexible, and makes them ſlide eaſily on each o- 
ther, by which their mutual detrition and overheat= MW 
ing is prevented, in the manner daily practiſed in 
coach and cart wheels, by beſmearing them with 
T d ⁵⁵⁵ ant yobine 
After the liquor of the articulations becomes too 
thin and unſerviceable, by being conſtantly pounded 
and rubbed between the moving bones, it is reaſſum- 
ed into the maſs of blood by the abſorbent veſſels. 
When the /ynovia is not rubbed: betwixt the bones, 
it inſpiſſates. And ſometimes, when, the head of 
a bone has been long out of its cavity, this liquor is 
laid to fill up the place of the bone, and hinder its 
reduction; or if a joint continues long unmoved, it 
is alſo ſaid to cement the bones, and occaſion a true 
3 JJV 
(e) Phyſico-mechanic. experim. % 
© (7) Mufa, mucus, azungis. 
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== anchylefis (g). —If the ſynovia becomes too acrid, it e- 
rodes the cartilages and bones; as frequently happens 
to thoſe who labour under the lues venerea, ſcurvy,. 
{crophula, or ſpina venteſa.—If this liquor is ſeparated - 
in too ſmall quantity, the joint becomes ſtiff; and 
| when with difficulty it is moved, a crackling noiſe is: 
EE heard, as people advanced in years frequently expe- 
rience (90. —If the mucilage and lymph are depoſited 
| in too great quantity, and the abſorbent veſſels do not 
perform their office ſufficiently, they may occaſion a: +» 
dropſy of the joints (i). From this ſame cauſe alſo 
the ligaments are often ſo much relaxed, as to make 
the conjunction of the bones very weak: Thence a- 
riſe the luxations from an internal cauſe, which are 
eaſily reduced, but difficultly cured (f). Frequent- 
ly, when ſuch a ſuperfluous quantity of this liquor is 
pent up, it becomes very acrid, and occaſions a great 
train of bad ſymptoms; ſuch as ſwelling and pain of 
the joints, long ſinuous ulcers, and fftule, rotten 
bones, immobility of the joints, marcor and atrophia- 
of the whole body, heCtic fevers, Qc. (J). From a 
depravity in the blood, or diſeaſes in the organs that 
furniſh the ynovia of the joints, it ma be greatly 
changed from its natural ſtate; it may urulent 
after inflammation, mucous in the white ſwelling, 
gelatinous in the rheumatiſm, chalky from the gout, 
DO.; hence a great variety. of diſorders in the 
joints (n). 1 . 5 
| THE 


(g) Pare Chirurgie, livre 15. chap. 18. et livre 16. chap. 84. 
0) Galen de uſu part. lib. 12. cap. 2.—Fabric. ab Aquapend. de 

 articul. part. utilitat. pars 3.—Bartholin. Hiſt, medic. cent. 3. hiſt. IT, 
(i) Hildan. de iohore et meliceria acri Celſ. N | 
(+) Hippocrat. de locis in homine, $ 14. et de articul. 
(1) Hildan. de ichore et meliceria acri Celſi. 


(n) See Reimar, Diſſert. de fungo articulor. 
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"THOUGH any dry ſubſtance nay; be called 
ieleton, yet, among anatomiſts, this word is 
3 . univerſally underſtood. to ſignify the bones of 
animals connected together, after the teguments, 
| muſcles, bowels, glands, neryves, and veſſels are taken 
away (a). „ % 00 ?!!!! vo 
A ſkeleton is ſaid to be a natural one, when the 
bones are kept together by their own ligaments; ang 
it is called artificial, when. the bones are joined with Þ =? 
| wire, or any other ſubſtance Which is not part of be 
creature to Which they belonged: Small ſubjests, 
and ſuch whoſe bones are not fully offified, ae come 
monly. prepared the firſt way; becauſe, were all. their 
| parts, diyiged, the niceſt artiſt could not rejoin them, 
byzreaſon of their ſmallneſs, and of the ſeparation. of 
their unoſſified parts; whereas the bones of large ad- 
ult animals are ſooneſt and moſt conveniently clean- 
ed when ſingle, and are eaſily reſtored to, and kept 
in their natural fituation.-Sometimes the fie f 


(e) Cadaveris rates. 
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of the ſame animal is prepared in both theſe ways; 
that is, the ſmaller bones are kept together by their 
natural ligaments, and the larger ones are connected 
by wires, or ſome ſuch ſubſtances. V 
Before we proceed to the diviſion and particular 
deſcription of the ſkeleton, it is worth while to re- 
mark, that when the bones are put into their natural 
ſituation, ſcarce any of them is placed in a perpen- 
dicular bearing to another; though the fabric com- 
poſed of them is ſo eontrived, that, in an erect po- 
ſture, a perpendicular line, from their common centre 
of gravity, falls in the middle of their common 
baſe (5). On this account, we can ſupport ourſelves 
as firmly, as if the axis of all the bones had been a 
ſtraight line perpendicular to the horizon; and we 
have much greater quickneſs, eaſe, and ſtrength, in 
ſeveral of the moſt neceſſary motions we perform. 
It is true, indeed, that where-ever the bones, on 
which any part of our body is ſuſtained, decline from 
a ſtraight line, the force required in the muſcles, to 
counteraCt the gravity of that part, is greater than 
: otherwiſe it needed to have been: But then this is 
effeCtually provided for in ſuch places by the number 
and ſtrength of the muſcles. So long therefore as 
we remain in the ſame poſture, a conſiderable num- 
ber of muſcles muſt be in a conſtant ſtate of contrac- 
tion; which, we know, both from reaſon and expe- 
. .  Nence, mult ſoon create an uneaſy ſenſation. This 
we call, being weary of one poſture : An inconveni- 
ence that we ſhould not have had in landing erect, 
if the bearing of all the bones to each other had been 
perpendicular; but is more than compenſated by the 
advantages above mentioned. N 
- The human ſkeleton is generally divided into the 
HEAD, the TRUxk, the SUPER1OR, and the Ix- 
Ion EXTREMITIES, CE 7 05 


F 


(65) Cowper's Anat. of human bodies, explic. of tab. $7, 88.7 ::; 
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4 BY the HE AD, is meant all that ſpheroidal part 
D which is placed above the firſt bone of the neck. 
lt therefore comprehends the - cranium and bones of 
the face. En i Od x, pre ed TT 2 „ 
Phe cranium (c), helmet, or brain-caſe, conſiſts of 
ſeveral pieces, which form a vaulted cavity, for lodg= _ 
WT ing and defending the brain and cerebellum, with 
their membranes, veſſels, and nerves 
The cavity of the cranium is proportioned to its 
contents. Hence ſuch a variety of its ſize is obſerv- 


| A ed in different ſubjets; and hence it is neither ſo 


broad nor ſo deep at its fore-part, in which the an- 
terior lobes of the brain are lodged, as it is behind, 
EX where the large poſterior lobes of the brain, and the 

EX whole cerebellum, are contained. V 
The roundiſh figure of the ſkull, which makes it 
more capacious, and better able to defend its con- 
WE tents from external injuries, is chiefly owing to the 


74 equal preſſure of theſe contained parts as they grow 


and increaſe before it is entirely offified:—-It is to be 
TX obſerved, however, that the ſides of the cranium are 
depreſſed below a ſpherical ſurface by the ſtrong tem- 
| poral muſcles, whoſe action hinders here the uniform 
| protruſion of the bones, which is more equally perform 
ed in other parts, where no ſuch large muſcles are. 
In children, whoſe muſcles have not ited much, and 
= conſequently have not had great effects on the bones, 
WT this depreſſion is not fo remarkable; and therefore 


natural cauſes, differently diſpoſed in different peo- 
ple, produce a preat variety in the ſhapes of ſkulls, 


of the heads of children when very young: So that 
one may know a Tur#'s ſkull by its globular figure, a 
German's by its breadth and flatneſs of the occiputy 

(c) Kox xec, roc, nofru, cup, calva, calvaria, cerebri galea, 


W their heads are much rounder than in adults. Theſe 


which is ſtill increaſed by the different management 5 


»* 
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Dutch and Engliſh by their oblong ſhapes, tc. Cd). 
Two advantages are reaped from this flatneſs of the 
Tides of the cranium, viz. the enlargement of our 
here of viſion, and more advantageous fituation of 
our ears, for receiving a greater quantity of ſound, 
and for being leſs expoſed to injurie. 
The external ſurface of the upper part of the cra- 
nium is very. ſmooth, and equal, being only covered 
with the perigſteum, (common to all the bones; but 
in the ſkull, diſtinguiſhed by the name of pericra- 
nium), the thin frontal and occipital muſcles, their 
tendinous aponeurgſis, and with the common tegu- 
ments of the body; while the external ſurface of its 
lower part has numerous riſings, depreſſions, and 
holes, which afford convenient origin and inſertion 
to the muſeles that are connected to it, and allow 
ſafe paſſage for the veſſels and nerves that run through 
and near it. | 3 1 ._ :. 
The internal ſurface of the upper part of the ſkull 
is commonly ſmooth, except where the veſſels of the 
dura mater have made furrows in it, while the bones 
f edoft.—Surgeons ſhould be cautious when they 
pan” here, Jeſt, in ſawing or raiſing the bone 
wh Ffurrows are, they wound theſe veſſels, — 
In the upper part of the internal ſurface of ſeveral 
ſkulls, there are likewiſe pits of different magnitudes 
and figures, which ſeem to be formed by ſome parts 
of the brain being more luxuriant and prominent 
than others. Where theſe pits are, the ſkull is ſo 
much thinner than any where elſe, that it is often 
rendered. diaphanous, the two tables being cloſely 
compacted without a diploe; the want of which is 
ſupplied by veſſels going from the dura mater into a Wl 
great many ſmall holes obſervable in the pits. Theſe 
' veſſels are larger, and much more conſpicuous than 
any others that are ſent from the dura mater to the 
ſkull; as evidently appears from the drops of blood 
"they pour out, when the ſkull is raiſed from the dura 
mater in a recent ſubject; and therefore they may 
Nhl b t. %% git es 1450.75 8 : 


* $ 


* 


- 
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'd). | farniſh a ſuſficient quantity of liquors neceſſary to 
the prevent the brittleneſs of this thin part. The know= 
our KW ledge of theſe pits ſhould teach ſurgeons; to ſaw cau- 
1 of I tiouſly and ſlowly through the external table of the 
ind, full, when they are performing the operatlon of the 
treban; ſince, in a patient whoſe cranium has theſe 
cra- pits, the dura mater and brain inay be injured, be- 
ered fore the inſtrument has pierced near the ordinar 
but thickneſs of a table of the ſkull.— The internal baſe 7 
icras Pof the ſkull is extremely unequal, for lodging the ſe- 
their veral parts and appendicer of the brain and cerebellum, 
egu- and allowing paſſage and defence to the veſſels and 
f its nerves that go into, or come out from-theſe parts. 
and The bones of the cranium are compoſed of two 
rtion tables, and intermediate cancelli, commonly call- 
low ed their diploe (e), The external table is thickeſt; 
ough the inner, from its thinneſs and 'confequent brittle- 
I neſs, has got the name of vitrea. Whence we may 
ſkull ſee the reaſon of thoſe miſchievous: conſequences 
f the which ſo often attend a collection of matter in the 
bones diploe, either from an external or internal cauſe, be- 
they fore any ſign of ſuch a collection appears in the 7 
bone guments that cover the part of the ſkull where it is 


The diploe has much the ſame texture and uſes in 
the ſkull, as the cancelli have in other bones. 

The diploe of ſeveral old ſubjects is fo obliterated, 
that ſcarce any veſtige of it can be ſeen; neither is 
it obſervable in ſome of the hard craggy bones at the 
| baſe, of the ſkull. Hence an uſeful caution to ſur- 
geons who truſt to the: bleeding, want of reſiſtance, 


vera! 
tudes 
parts 
uinent i 
often 
loſely 


ich is. and change of ſound, as certain marks in the opera- 7 
into a tion of the trepan, for knowing when their inſtr . 
Theſe ment has ſawed through the firſt table, and reached 


than 
to the 
blood 
I (e) Meditullium, commiſſura. 


fur z V Bonet. Sepulchret. anat. lib. 1 5 0 pg hob 
Fs - 1x. . AT. „ . bl. 96.— 10g. 
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full are thinner than paper. 
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the diploe (g). In other people, the diploe becomes 
of a monſtrous thickneſs, while the tables of the 


The 


comet 


> jt and to the face. The fix proper are, 


phengides. 
he - frontis. forms the hg fore 855 of the 


middle part of it; the offa temporum, compoſe the 
lower part of the ſides; the of occipitis. makes the 
whole hinder part, and ſome of the baſe; the ar eb 
musoides iis placed i in the fore part of the baſe, and the 
. ſphenoides is in the middle of it. 

| _ Theſe bones are joined to each other by five e ; 


tal, and two /quamous. 


being near the place where the ancients wore their 


"Its. name.—Though the indentations of this ſuture 


AE P 23 "os 7 * 


more of its end on each ſide has none of thera; for 
it is ſquamous, and ſmooth there. | 


and farther back than the vertex or crown of the 


Re downwards, and. to each fide, in form of the Greet 
| letter 4, and are now generally faid to extend them- 
ſelves to the baſe of the ſkull; but formerly anato- 
miſts (E) reckoned the proper lambdoid ſuture. ig ter · 
minate at the /quamous ſutures, and what is extended 
at an angle down from that on each ſide, where the 
indentations are leſs conſpicuous than in the upper 


part of che ſuture, . eed e men 
lambdvidis (J. 


— — wü & . MEI — P 
I © 


WO nts. arcualis, puppis. 5 „ 5 
(i) Laude, prorz, hypfyloides. ee e 
(#) Veſal. Anat. lib. I. cap. 6. 


J Lambdoides ns b jr cit . 
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um 3 of 8 5 ſix of 1 
he proper, and the other two are reckoned 


ronths, two ofa parietalia, two ofſa temporum, 
> — Keipitic.— 1 he common are the 0s * etbmoides | 


z the. two ofa parietalia form the upper and 


the names of which are, the coranels lambdoies [aggit: 
"The coronal (H) ſuture is. extended. over. the brad | 

from within an inch or ſo of the external canthus of 

one eye, to the like diſtance from the, other ; which 


wvitte, corone, or garlands, this ſuture has hence nor  - 


are conſpicuous in its upper part, yet. an inch or 


1 The /ambdoidal (i) ſuture begins ſome way — IK : 


= head, whence its two legs are ſtretched obliquely. 
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This future is ſometimes very irregular, being made 
w of a great many ſmall ſutures, which ſurround ſo 
many little bones that are generally larger and more 


_ conſpicuous on the external ſurface of the ſkull, than 


internally. Theſe bones are generally called tri- 
guerra, or Norminna; but ſome other name ought to 
Fe given them, for they are not always of a triangu- 
hr figure; and older anatomiſts (m) than Olaus 


Mormius (n) have deſcribed: them. The ſpecific vir- 


tue which theſe bones were once thought to have in 


the cure of the epilepſy: (e) is not now aſcribed to 


them; and anatomiſts generally agree, that their for- 
mation is owing to a greater number of points than 
ordinary of oſſification in the ſkull, or to the ordinary 
bones of the cranium not extending their offification 
far enough or ſoon enough; in which caſe, the un- 


oſſified interftice between ſuch bones begins a ſeparate 
_ offification in one or more points: from which the 


oſſification is extended to form as many diſtinct bones 
as there were points that are indented into the large 


ordinary bones, and into each other.— Probably thoſe 
children Who have a large opening in this place at 
their birth, will have the largeſt ofa triquetra.-—To 


confirm this account of the formation of theſe little 
bones, we may remark, that ſuch bones are ſome- 
tires ſeen in other ſutures,” as well as in the /amb< 
doid {S); and they are ſometimes in one table of the 
full, and not in the other (.) 
The ſagittal future (r) is ce longitudinally in 
the middle or the ter, {oe part of the Tkull, and com- 
„ E 2 e monly 
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2 kd i Euftach. 53 „„ Tbeat. avat. lib. 8. | 
cap. 5.—Paaw in Hippocrat. de vulner. cap. p. J6. 
() Muſzum, lib. 3. cap. 46. e 
(o) Bauhin. et Paaw. ibid.—Bartholin. Anat. fires} "Ii. 4. : 


| ain 5. FHildan. Epiſt. 65. 


(p) See — in Veſal. lib. x. cap. 6. fig. 4.— Paaw in Hip- 
poctat. de cap. vuln.—Bartholin. Hiſt. anat. dent. t. hiſt. N 
Ruyfch. Muſ. anat.— Sue Trad. d' oſteolog. p. . * 

. (9) Hunaulll Mem. de Facad. des. ſciences; 1730. 
af? op, oe, Inifeuyruee; Inſtar bake; N inſtar 

inſtar. veru, 13 5 0 anhin . n jungen, 
columnalis, 21 acualis, oY " 
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monly termiinates at the middle of the coronal, and of 
the /ambdaid ſutures ; ; between which it is ſaid to be 
e as an arrow is between the ſtring and bow. 

owever, this ſuture is frequently continued through 
the middle of the os frontir, down to the root of the 
noſe; which, ſome (5) ſay, oftener happens i in women 
than men; but others (i) alledge, that it is to be 
met with more frequently in male ſkulls than in fe- 
male: Among the ſkulls; which I have ſeen, thus di- 
vided, the female are the moſt numerous. — Several 
(4) have delineated and deſcribed the. ſagittal. ſuture, 
_ ſometimes, dividing : the occipital bone as far down as 
the great hole through which the medulla ſpinalis paſ- 
ſes. This I never faw. 

In ſome old ſculls that are in my poſſeſfon, there 
is ſcarce a veſlige of any of the three ſutures which 1 


"Mo now deſcribed. In other heads, one or two of 


the ſutures. only diſappear; but I never. could diſco- 


ver any reaſon for thinking them diſpoſed in ſuch dif- 


ferent manners in ſculls of different ſhapes, as ſome 
ancients alledge they are (d). 

The /quamous agglutinations, or Falls Tarun, () are 
one on each ſide, a little above the ear, of a ſemicir- 


cular figure, formed by the overlop Wide (like one ſcale 


upon another) of the upper part of the temporal bones 
on the lower part of the parietal, where, in both 
bones, there are a great many ſmall. rifings and fur- 
rows, which are indented into each other; though 
theſe inequalities do not appear till the bones are ſe- 
parated · In ſome ſculls indeed the indentations here 
are as conſpicuous externally as in other ſutures (/ 35 
and wn 18 we e called the 8 park of this 
" 1 48745 ak 7 - Tquarmous 
7p Riolan, 5 Weib cap. Ke ay 5 VVA 
(t) Veſal. lib. 1. cap. 6. et in epitome. 
(u) Veſal. lib. I. cap. 5. fig 3, 4. et in text. cap- DE en + 
Celſ. de re medic. cap. x.—Laurent, Hiſt. anat, lib. 2. cap. 16. 
(d) Hippocrat. de vulner. Ny ſect. 1 —Galen. de oſſib. et de 
uſu part. lib. 9. cap. 17. 
(e) ArriSordn, TpOTROAAM KT, xporepuant temporales, cortical, 5 
 mendoſe, harmodiales, commiſſuræ in unguem. 
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ſquimous ſuture, always Ras the evident ſerrated 


bone between them (07 3 
We ought here to remark, that the true ſquamous: 
ſort of future is not confined to the conjunction of 

the temporal and parietal bones, but is made uſe of 


poral muſcle is placed (i): For the two parts of the 


rior end of the eormen ſquamous future juſt now 
deferibed, of which one rons perpendicularly down- 


the lower part of the coronal future already taken no- 


tice of, may alf be juſtly ſaid to pertain to the ſqua= 


mous /uture.—Fhe manner how I imagine this ſort of 


future is formed at theſe places, is, That by the ac- 


tion of the ſtrong temporal muſcles on one fide, and 
by che preſſure of the brain on the other, the bones 
are made ſo thin, that they have not large enough 


ſurfaces oppoſed! to each other to ſtop the extenſion of 


their fibres in length, and: thus to cauſe the common 
ferrated appearance of ſutures explained in p-. 30. but 


form; and therefore is reckoned by ſome (g), a diſ- 
tinct ſuture, under the name of addiamentum pafte- 
rius ſuture ſquamoſe. I have ſeen two ſquamous ſu- 
tures on the ſame temple, with a ſemicircular piece of 


to join all the edges of the bones on which each tem- 


ſphenoidat ſuture” which are continued from the ante- 


—_ 


wards, and the other hotizonitally ſorwards, and alſo- 


the narrow edge of the one bone ſlides over the other. 


_ The /qtramous form is alſo more convenient here; be- 
coauſe ſuch thin edges of bones, when accurately ap- 
plied one to another, have ſcarce” any rough ſur face, 


to obſtruct or hurt the muſcle in its contraction; 


which is ſtill further provided for, by the manner of 
laying theſe edges on each other; for in viewing their 
_outfide,” we ſeè the temporal bones covering the ſphe- 
noidab.and parietal, and this aft ſupporting the ſphe- 


noidal, while both mount on the frontal : from which 
diſpoſition it is evident, that while the temporal muſs 


cle is contracting, which is the only time it preſſes. 
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Sei in its motion on the bones, its fibres fide. 
eafily over the external edges. Another. advantage . 
ſtill in this is, that all this bony part is made ſtronger: 


| by the bones thus ſupporting each other.. | 
I be bones of the ſcull are joined to thoſe of the 


face by /chyndelefis and ſutures, The chyndelefis is in 
the partition of the noſe.— The duelle ſaid to be 


common to the cranium and face are ' five, viz. the 


et hmoidal, ſphenoidal, tranſverſe, and two zygomatic— 


Parts howeyer of theſe ſutures are at the Junction of 


onl the bones of the ſcull. . 

The ethmoidal and ſobenoidal. futures ſurround the 
bones of theſe names; and in ſome places help to 
make up other ſutures, particularly the ſquamour-and- 


tranſverſe; and in other parts there is bark one ſuture: 


common to theſe twa bones. 


The tratſverſe ſuture, is extended quite arals the 
face, from the external. canthus of one orbit to the 


fame place of the other, by ſinking from the canthus 


down the outſide of the orbit to its. bottom; then- 
N e upon its inſide, it is continued by the root 
of the noſe down the internal part of the other orbit, and 


. viſes up again on its outſide to the other canthus. It 
may be here remarked, that there are ſome interrup= 


tions. of this ſuture in the courſe IL have deſcribed ; for 


the bones are not contiguous every where, but are 
ſepatated, to leave holes. ang eee to be men- 


tioned hereafter. e 


The zygomatic ſutures are one on each gde; ier | 


Mort, and ſlanting from above obliquely downwards; 


and backwards, to join a proceſs of the:cheek-bone- 
to one of the temporal bones, which advances: towards 


the face; ſo that the two proceſſes thus united, form, 


a ſort of bridge, or jugum, under which the temporal 
muſcle paſſes; on which. account the proeeſſes, and. 
ſuture joining them, haue been called zygomatic. 


It muſt be obſerved, that the indentations of hs 


n mou ſpined ms 9 , =, in ſome: 


1 


Jutures do not appear on the inſide of the cranium, by 
much ſo ſtrong as on the outſide: but the bones 
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ſculls, the internal ſurface is found entire, while'the 


ſutures are manifeſt without; which may poſſibly be. . 
k ; ET Weds ed! 
owing to the leſs extent of the concaye than of the 


convex ſurface of the cranium, whereby the fibres of 


the internal ſide would be ſtretched farther out at che 5 


edges of the bones, than the exterior ones, if they 
were not reſiſted. The reſiſtances are the fibres of 
the oppoſite bone, the parts within the ſcull, and the 


dliploe; of which the laſt being the weakeſt, the moſt 
advanced fibres or ſerræ run into it, and leave the 
contiguous edges equal, and more ready to unite- 


whereas the /erre of the external table have ſpace e- 
nough for theit admiſſion between the fibres of the 
oppoſite bone, and therefore remain of the indented 
form, and are leſs liable to the concretion, whereby the 
ſutures are obliterated (a). By this mechaniſm, there 


is no riſk of the ſharp. points of the bones growing 


inwards, ſince the external /erre of, each of the con- 


joined bones reſt upon the internal ſmooth edged table 


of the other; and external forces applied to theſe 
parts are ſtrongly reſiſted, becauſe the ſutures cannot 
yield, unleſs the ſerrated edges of the one bone, and 


the 88 plate of the other, are broken (5 
WP. | 


e advantages of the ſutures of the cranium are 
theſe : 1. That this cagſula is more eaſily formed and 
extended into a ſpherical figure, than if it had been 
one continued bone. 2. That the bones which are 
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Alaſime, cephalic | plaſters, bliſters, are applied, and 
e head, at thoſe places 


re the futures are longeſt in forming, zand- where” 


the connection of the bones is afterwards looſeſt, for 
the cure of a phrenitis, mania, inueterute headach; e- 


Pilepſy, apopleæy, and other diſeaſes of the head. The 
_ favourers.of the doctrine of tranſpiration, or commu- 


nication of veſſels at the ſutures, endeavour to ſup- 


it by obſervations: of perſons ſubject to headachs- 


which cauſed death, from the ſutures being too cloſe- 


TIES (a). 4. Thar the dura mater: may be more 


ml ſuſpended by its proceſſes, which inſinuate 


1 into this conjunction of the bones; for: 


doing this equally, and where the greateſt neceſſity 


of adheſion is, the ſutures are diſpoſed at nearly e- 


al diſtances, and the large reſervoirs of blood, the 
Abb are under or near them. 5. That fractures 
might be prevented from reaching ſo far as they 


would in a continued bony ſubſtance; 6. That the 


connection at the ſutures being capable of yielding, 


the bones might be allowed to ſeparate; which has 
given great relief to patients from the violent ſymp⸗ 


toms which they had before this ſeparation happened 
(d). And it ſeems reaſonable to believe, that the o- 
pening of the ſutures was of great benefit to ſeveral o- 
thers who were rather judged to have been hurt by it 
G): for we muſt think, that the conſequenees of ſuch a 
force acting upon the brain, as was capable of thruſts 
the bones aſunder, muſt have been Ry! unleſd 
ad been thus yielded to. 
3 gone through the general — of the 


| ene, fin now een to examine eck Ore yo 
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of which cha brain- caſe ende, in the order in 
which I firſt named ham 
The OS: FRONTTS (c) bas i its 8 its being 
the only bone of that part of the face we call the fore- 
Head, though it reaches a good deal farther. It has 
ſome refemblance in ſhape to the ſhell of the concha 
| bevalvis, commonly called the cache; for the greateſt 
part of it is convex externally, and concave internal- 
ly, with a ſerrated circular edge; while the ſmaller 
part has proceſſes and nene which make it of 
an irregular figure. „ 0 
The external ſurface of the or | frontie 18 fihooth af 
| its upper convex part; but ſeveral proceſſes and cavi- 
| ties are obſervable: below: for, at each angle of each 
orbit, the bone juts out, to form four proceſſes, two 
4 internal, and as many external; which, from this 
3 ſituation, may well enough be named angular. © Be- 
- | tween the internal and external angular proceſſes on 
each fide, an arched ridge is extended, on which the 
| 


n 2 
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eye-brows are placed. Very little above the inter- 
nal end of each of theſe ſuperciliary rĩdges, a protube- 
rance may be remarked, in moſt falls, where there 
are large cavities, called ſinuſes, within the bone; _ 
_ which hereafter. —Betwixt the internal angular pro- 
* ceſſes, a ſmall proceſs riſes, | which forms ſome ſhare 
of the noſe, and thence: is named naſal.——Some ob- 
ſerve a protuberant partion:the edge of the bone be- 
hind each external angular proceſs, which they call 
temporal proceſſes; but theſe are inconſiderable. 
From the under part of the ſuperciliary ridges, the 
frontal bone runs a great way backwards: Which 
arts may juſtly enough be called orbitar proceſſes. 
4 Theſe, contrary to the reſt of this bone, are concave 
; externally, for. receiving the globes: of the exes, with 2 
= - Fine muſcles, fat, Sc. ; 
VVV e e beblud the middle 
1 of the ſuperciliary ridges, a conſiderable ſinuoſity is 
1 * where the ee ry innominata r or las 


1 . * 8 * % 2 4 . 8 
| j 
> * 


(eh erbe, gente, er, inrerecundum, poppi, cal cm. | 


munis, ſincipitis- 


4G 


— 


F 


38 or r S KE LE TON. 


cbrymalir is lodged —Behind each intetnal angular 
proceſs, a ſmall pit may be.remarked; where the car- 


tilaginous 5 of the muſculus obliquut major of the 


eye is fixed twixt the two orbitar proceſſes, there 
is a large diſcontinuation of the bone, into which the 
_ cfibriform part of the os ethmoides is incaſed.— The 
frontal bone frequently has little caverns formed in 
it here / where it is joined to the ethmoid bone. 


Behind each external angular proceſs, the ſurface of 
the frontal bone is conſiderably erden z where mr 15 


of the temporal muſcle is placed. 
The fo?aniina, of holes; obſervable on the external 
1 of the frontal bone, are three in each fide. 


One in each ſupereiliary ridge, a little removed from 


its middle towards the noſe; through which a twig of 
the ophthalmic branch of the. fifth pair of ner ves paſſes 


out of the orbit, with a ſmall artery from the inter- 
nal carotid, to be diſtributeck to the teguments and 
muſcles of the forehead. Theſe veſſels in ſomè ſculls 


make furrews in the os fröntis, eſpecially in the bones 


of children, as bas alfo been obſerved of another con- 
_ Gderable veſſel of this bone near its middle (a); and 
therefore we t to beware. of tranſverſe inciſions 
on either fide of the of fronlis, which might either 


open theſe veſſels or hurt the nerves; while they are : 


yet in part within the bone; for, When veſfels are 
thus wounded, it is difficult to ſtop the hemorrhagy, 


becauſe the atlbeſion of à part of the artery to the 
bone hinders its oontraction, and conſequently ſtyptics: 
ean have little effect; the fides of the furrow keep off 


_compreſſuig ſubſtances from the artery; and we would 


wiſh to ſhun cauteries or eſcharotics, becauſe they 
make the bone carious; and nerves, when thus hurt, 
ſometimes produce violent ſymptoms But, to re- 
turn to the  ſuperciliary ehagos we mult remark; 
+ Drennan only is to be 


that often, inſtead of a 


ſeen: Nay, in ſome ſculls, fearce a veſtige even of 


this is leſt; in others, both hole and notch are ob- 


ee when the nerve and e run ſeparately. 
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Frequently a hole is found on one ſide, and a noten 
on the other; at other times we ſee two holes; or 
there is a common hole without, and two diſtinct 
entries internally. The reaſon of this variety f 
hole, notch, depreſſion, or ſmoothneſs in the ſupet⸗ 
ciliary ridge, is the different length and tenſion of 
the nerves and veſſels; the ſhorter they are, the more 
they are ſunk into the bone as it grows. Near the 

middle of the inſide of each orbit, hard by, on in the 

tranſverſe ſuture, there is a ſmall hole for thei paſſage 
of the nafal twig of the firſt branch of the fifth pair 
of nerves, and of a branch of the ophthalmic artery. 
"This hale is ſometimes entirely formed in the os frontes ; 
in other ſculls, che ſides of it ate compoſed of this 
i laſt bone, and of the or planum. It is com- 
Y monly known by: the name of orbitarium inter- 

* aun; though: anterivs. ſhould be added, becauſe of 
the next, which is commonly omitted. This, which 
= | may be called orbitarium intennum fofterns, is ſuch 
-+ another as the former; only ſmaller, and about 
an inch deeper in the orbit: through it a ſmall 7 

| branch of the ocular artery paſſes to the noſe. 9 
£ Beſides theſe fix, there are a great number of ſmall 
(3 holes obſervable on the outer ſurface of this bone, 

; particularly in the two protuberances above the eye 
| den Moſt of theſe penetrate no further than the 

. finuſes, or than the diploe, if the | fenuſes are wanting 

though ſometimes I have ſeen this bone ſo perforated . 
by a vaſt number of theſe. ſmall holes, that, placed 
between tbe eye and a clear light, it appeared like a 
ſieve.—In the orbit of the generality of ſkeletons, : we 

may obſerve one, two, or more holes, which allow 

a paſſage to a hog's briſtle through the ſcull. The 

place, ſize, and number of theſe, are boweter un- 

certain: They generally ſerve for the tranſmiſſion of 
fſinall ametie t 8 
I be internal ſurface of the ar fnontis is concave, 
except at the orbitar proceſſes, which are convex; to 
ſupport the anterior lobes: of the brain. This ſurface 
is not ſo ſmooth as the external; for the larger branches 
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| 74 the artexies of the dura mater make ſome furrows 
I its ſides and back parts. The ſinuoſities from the 
_ © uxuriant-rfings of the brain, mentioned when de- 
.., STetbing the general ſtructure of the cranium, are of- 
ten very obſervable on its upper part; and its lower 
And fore parts are marked with the contortions of the [f 
anterior lobes of the brain.—Through the middle ß 
this imefnal ſurface, where always in children, and 
ſometimes in old people, the bone is divided, either _ 
a ridge ſtands out, to which the upper edge of the 7 
Falx is faſtened, ot a furrow runs, in which the up- 
; per ſide of the ſuperior longitudinal ſinus is lodged; on 
th theſe accounts chirurgical authors juſtly diſcharge 
the application'of the trepan here. The reaſon: of 
this difference in ſculls, is alledged by ſome authors 
to be this, That in thin ſculls the ridge ſtrength- 
ens the bones, and in thick ones there is no occaſion 
for it. To this way of accounting for this phœno- 
menon, it may juſtly be objected, that generally very 
thick ſculls have a large ſpine here, and frequently 
thin ones have only a furrow. Perhaps this variety 
may be owing to the different times of compleat of 
fification of thoſe parts in different ſubjects; for if the _ * 
two ſides of this bone meet before they arrive alt 
their utmoſt extent of growth, they unite very firm- 
ly, and all their fibres endeavour to ſtretch themſelves 
out where the leaſt reſiſtance is, that is, between the 
hemiſpheres of the brain. To ſupport this reaſoning, 
we may remark, that thoſe adults, whoſe frontal bone 
zs divided by the ſagittal ſuture, never have a ridge in 
JJV OE 10 THI SR Lk 
- Immediately at the root of this ridge or furrow, 
there is a ſmall hole, which ſometimes pierces through 
the firſt table, and, in other ſculls, opens into the 
ſuperior ſinus of the ethmoid bone within the noſe. 
In it a little proceſs of the falx is lodged, and a ſmall i 
artery, and ſometimes a vein, runs (a); and the ſupe- 
. rior longitudinal ſiuus begins here.—This hole, how- T3. 
ever, is often not entirely proper tothe os frontit; for, 
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The er frontzs is compoled of two tables, and an 


n ſeveral ſeulls, che lower part of it is formed in the 
upper part of the baſe of the e rijta galli, which is a 
proceſs of the ethmoid bone (. 


intermediate diploe, as the other bones of the cranium 


are, and in a middle degree of thickneſs between 
- the os occipitis and the parietal bones; is pretty equal- 


ly denſe all through, except at the orbitar proceſſes, 


where, by the action of the eye on one fide, and 
preſſure of the lobes of the brain on the other, it is 
made extremely thin and diaphanous, and the medi- 
tullium is entirely obliterated. Since in this place 


there is ſo weak a defence for the brain, the reaſon 
appears, why fencers eſteem a puſh in the eye mor- 
tal (a). N . 


The diphoe is alſo exhauſted in that part above the 


eye-brows, where the two tables of the bone ſepa- 


rate, by the external being protruded outwards,. to 
form two large cavities called ſinus frontates.—Theſe, 
are divided by a middle perpendicular bony partition. 
 — Their capacities in the ſame ſubject are ſeldom e- 


qual; in ſome the right, in others the left is largeſt, — 


And in different bones their ſize is as inconſtant; 
nay, I have examined ſome, where they were entire- 
ly wanting; which oftener happens in ſuch as have 
a a flat forehead, and whoſe ſagittal ſuture is continu- 


ed down to the noſe, than in others (5),—In ſome 


ſculls, beſides. the large perpendicular ſeptum, there 
are ſeveral bony pillars, or ſhort partitions, found in 


each /inus; in others theſe are wanting. For the 


When the ſinuſes are ſeen in ſuch ſculls as have the 


tion dividing theſe cavities is evidently compoſed of 


two plates, which eaſily ſeparate.— Each ſinus com- 
FEY | 2 oe... 
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moſt part, the ſeptum is entire; at other times it is 
diſcontinued, and the two :/nuſes communicate. 


fltontal bone divided by the ſagittal ſuture, the parti- 


Canal with the large ones. 
In a natural and ſound 


monly opens by a roundiſh ſmall hole, at the inner 


and lower part of the internal angular procefles, into 
a /inus formed in the noſe, at the upper and back 
part of the os #nguis ; near to which there are alſo 


fome other ſmall fnu/es of this bone (c), the greater 


part of which open ſeparately, nearer the ſeptum na- 
rium, and often they terminate in the ſame common 
ound ſtate, theſe cavities are of 
confiderable advantage: for the organ of ſmelling be- 


ing thus enlarged, the gJuvia of odorous bodies more 


difficultly eſcape it; and their impreſſions being more 
numerous, are therefore ſtronger, and affect the or- 


gan more. That odorous particles may be applied to 


the membrane of the ſinuſes, is evident from the pain 
felt in this part of the forehead, when the eFyvia of 
volatile ſpirits, or of ſtrong aromatics, are drawn up 


into the noſe by a quick inſpiration.— Theſe and the 
other cavities which open into the noſe, increaſe the 


ſound of our voice, and render it more melodious, 
by ſerving as ſo many vaults to reſound the notes.— 


Hence people labouring under a coryza, or ſtoppage 


4 


of the noſe, from any other cauſe, when they are by 
the vulgar, though falſely, ſaid to ſpeck through their 
noſe, have ſuch a difagreeable harſh voice.—The li- 
quor ſeparated in the membrane of theſe ſinuſes, drills 
down upon the membrane of the noſe to keep it 


— 


moi ſt. 5 


From the deſcription of theſe ſinuſes, it is evident, 

how uſeleſs, nay, how pernicious it muſt be, to ap- 
ply a trepan on this part of the ſcull; for this inſtru- 
ment, inſtead of piercing into the cavity of the cra- 
rium, would reach no further than the fny/es ; or, if 
the inner table was perforated, any extravaſated blood 


that happened to be within the ſcull, would not be 
diſcharged outwardly, but would fall into the ine, 


there to ſtagnate, corrupt, and ſtimulate the ſenſible 
membranes; from which alſo there would be ſuch a 


_conſtant flow of glary mucus, as would retard, if 


* 
9 not 
SR 


< 
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not hinder a cure, and would make the fore degene- 
6 rate into an incurable fi/ula. Beſides, as it would - _Þ 
be almoſt impoſſible in this caſe to prevent the air, 
| paſſing through the noſe, from having conſtant access 
to the dura mater, or brain; ſuch a corruption would 
- be brought on theſe parts as would be attended with 
great danger. Further, in reſpiration, the air ruſh- 
ing violently into theſe cavities of the os frontis, and 
paſſing through the external-orifice, whenever it was 
not well covered and defended, would not only pre- 
vent the cloſing up of the external-orifice, but might 
otherwiſe bring on bad conſequences (d). The mem- 
| brane lining theſe fnyfes is ſo ſenfible, that inflam- 
mations of it mult create violent torture (e); and 
worms, or other inſects crawling there, mult give 
great uneaſineſs (/). „„ „ 
Ihe upper circular part of the os frontzr, is joined _ 
to the % parietalia, from one. temple to the other, 
by the coronal future. From the termination of the 
coronal ſuture, to the external angular proceſſes, this 
| bone is connected to the /phenoid by the phencidal ſu- 
ture. At the external canthz of the eyes, its angular 
proceſſes are joined by the tranſverſe ſuture to the 
Va malarum, to which it adheres one third down the 
_ outſide of the orbits; _whence to the bottom of theſe 
| cavities, and a little up on their internal fides, theſe 
1 orbitar proceſſes are connected to the henoidal bone 
| by that ſame ſuture, —In ſome few ſculls, however, 
a diſcontinuation of theſe two bones appears at the 
upper part of the long ſlit, near the bottom of the 
ovbit. On. the inſide of each orbit, the orbitar pro- 
_ ceſs is indented between the cribriform part of the 15 
enbmoid bone, and the os planum and ungut. -The 
tranſverſe ſuture afterwards joins the frontal bone to 
1 the ſuperior naſal proceſſes of the ofa maxillaria ſupe» 


8 F | s : ri or as 


5 i (4) Paaw de oſſibus, pars * cap. 5,—Palfyne Anat. 3 traits 4. 
chap. 15. Nouvelle oſteologie, partie 2. chap. 3. SLY 


> 


(e) Fernel. Pathology. lib. 5. cap. 7.—Saltzman. Decur. obſ, . 
. Fernel. Putholog. lib. 5. cap. 7.—Bartholin, Epiſtol. medic, 
cent. 2. epiſt. 74,—Hilt, de Facad. des ſeiences, 1708 & 133. 


—— nm da ae ao pp III 


"7 "1 2 
8 Y 
6 . = 
5 4 £ 
- "0 
A 7 4 2 
* 2 
73 1 
3 * 
4 +2 
32 F-. 
{1 oa& 
at 8 
5 * - 
©2Y 4 2 
1 KEE 
1% 5 
Þ 
& 
3 © } 
$ : 
* 
NF * 
* 1 
„ 
1 4 
_ 77 * 
4 4 
3:3 l J 
E 7 4 
. 
1 4 
j \ 
1 
1 
d ” 
5 0 
bi : ö 
$ <>; 
3 = 
E # 
£ 
; 8 
8 
} = 
x S 
* 
£ > I 
* 
| = = 
1 
> I 
- 
4 
1 : 
. 
* 
4 : 
7 
. 
4 
*; 
>* 
6-2 
y 
© 2 
Pt 
PL» 
* 
* 
W ? 
F* 
=; 
E 
LIT 
3 
Bay 
22 
; 7% 
þ — 
5 * q 
£ g 
*. 6 
3 22 
5 4 
. 1 
* by 
* 7 
5 34 
5 Ee 
5 
q cl =” 
6 q 
% 4 
7 E 
+ * 
5; WY 
7 * 
WI 
1 = 
1 . 
7 
1 > 
? ba Toy 5 
* of 
4 "$8 
1 of 1 Y 
8 7 
9 
* 
| IIS 
1 1 
1 1 
1 4 
ſ -*- 
1 # 
J 42 
1 
111 
4 1 
11 
x 
= > 7 
F £ £ 
- 1 1 5 
CY b 3 
A 


64 5 Or THE 8 K E E E T O N. 


riora, and to the naſal bones. And, laſtly, its nafal 
proceſs is connected to the naſal lamella of the 
ethmoid bone. VVV 


Ihe frontal bone ſerves to defend and ſupport the 
anterior Jobes of the brain. Tt forms a conſiderable 


Part of the cavities that contain the globes of the 


eyes, helps to make up the ſeptum narium, organ of 


ſmelling, Sc. From the deſcription of the ſeveral 
parts, the other uſes of this bone are evident. 


In a ripe child, the frontal bone is divided through 


* 


the middle; the ſuperciliary holes are not formed; 
often a ſmall round piece of each orbitar proceſs, be- 


hind the ſuperciliary ridge, is not oſſified, and there 
is no nus to be ſeen within its ſubſtance. 

Each of the two OSSA PARIETALTA (g), or 
bones ſerving as walls to the encephalon, is an irregu- 
lar ſquare; its upper and fore ſides being longer than 
the one behind or below. The inferior fide is a con- 
cave arch; the middle part receiving the upper round 
part of the temporal bone.-—The angle formed by 
this upper fide, and the fore one, is ſo extended, as 
to have the appearance of a proceſs. „ 

The external ſurface of each os parietale is convex. 
Upon it, ſomewhat below the middle height of the 


bone, there is a tranſverfe arched ridge, of a whiter 


colour 5 than any other part of the bone; 
from which, in bones that have ſtrong prints of 
muſcles, we ſee a great many converging furrews, 


like ſo many radii drawn from a circumference to- 


wards a centre. From this ridge of each bone the 
temporal muſcle riſes; and, by the preſſure of its 
fibres, occaſions the furrows juſt now mentioned. 
Below theſe, we obſerve near the ſemicircular edges; 
a great many riſings and depreſhons, which are join- 
ed to like inequalities on the inſide of the temporal 
bone, to form the ſquamous ſuture. The temporal 


bone may therefore ſerve here as a buttreſs, to pre- 


. vent 


(g) Kopupnc, paria, ſyneipitis, yerticis, arcvalia, nervalia, cogita- 
tionis, rationis, bregmatis, madef actions. 
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wards when its ypper part is preſſed or ſtruck (0. 


Near the upper ſides of theſe. bones, towards the 
hind part, is a ſmall bole in each, through which a 


vein paſſes from the teguments of the head to the 3 
| longitudinal /nus. Sometimes I have ſeen a branch  ** 
of the temporal artery paſs through this hole, to be | 
diſtributed to the upper part of the falx, and tothe 
dura mater at its ſides, where it bad frequent anaſto= 8 -_ 
moſes with the branches of the arteries derived from _ 
the external carotids, which commonly have the name 
of the arteries of rhe dura mater, and with the 
branches of the internal carotids which ſerve the falx. 

In ſeveral ſculls, one of the ofa parietalia has not this. 
hole: in others, there are two in one bone; and in 
ſome not one in either. Moſt frequently this hole is 
through both tables; at other times the external table 

is only perforated.— The knowledge of the courſe of 
theſe veſſels may be of uſe to ſurgeons, when they 
make any inciſion near this part of the head, leſt, 
if the veſſels are raſhly cut near the hole, they ſhrink 
within the ſubſtance of the bone, and ſo cauſe an 

bobſtinate hæmorrhagy, which neither ligatures nor- 
mien. 8 
On the inner concave ſutface of the parietal hones, 
| _ we ſee a great many deep furrows, diſpoſed ſomewhat 
l | like the branches of trees: The. furrows: are largeſt 
and deepeſt at the lower edge of each os. parietale, 
eſpecially near its anterior angle, where ſometimes. a: 
Gull! canal is formed. They after wards divide into 
1 Fall furrows, in their: progreſs upwards — In ſome. 
| ſculls a large furrow- begins at the hole near-the up- 4 
per edge, and divides into branches, which join with », ! 
thoſe which come upwards, ſhewing the communica - 
 F# tions of the upper and lower veſſeis of the dure ma- 
ter -AInitbeſe furrows we frequently ſee paſſages into: 
the diplae : and ſometimes I have obſerved canals go- 
ing off, which allowed a mall probe 10 paſs ſouie 
t 12 8 F 3 . „ inches 


8 ( Huna 1 zuld Mem. de Fas G3 d. des ſciences, 1730. 1 ? Ty "7 N 5 
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4 inches into the bony ſubftance? Some (i) tell us; 


that they have obferved theſe canals piercing the bone 


towards the occiput. On the infide of the upper edge 
of the ofa parietalia, there is a large ſinuoſity, fre- 


quently larger in the bone of one fide than of the o- 


: ther, where the upper part of the Ne e 


and the ſuperior longitudinal fnus is lodged.— Gene- 
rally part of the latter ſinuſes makes x depreffion near 
the angle, ſormed by the lower and poſterior ſides of 
theſe bones; and the pits made by the prominent 


| parts of the brain are to be ſeen in no part of the 
ſcull more frequent, or more conſiderable, than i in 
the internal ſurface of the parietal bones. | 


The ofa parietalia are amongſt the thinneſt dane 
of the cranium; but enjoy the general ſtructure of 
two tables and diploe the completeſt, and are 7 _ 
equal and ſmooth. TE _ 

' Theſe bones are joined at their foren ite to ihe « % 


| frontis by the coronal ſuture 3 at their Jong inferior 


angles, to the ſphenoid bone, by part of the ſuture of 


this name; at their lower edge, ta the offa ev, 


by the ſquamous future, and its poſterior additament=" 


um; behind, to the os occipitis, or offa triquetra, by 
the Jagibdoid ſuture _ and ones. to one another, = 


the ſagittal ſuture. AT 005 I 
They have no enter 25 beſides thoſe men- 
tioned in the deſcription, of their ſeveral parts, except 

Chat are included in the account of the general ſtrue- 

ture of the cranium. eie 


In a child born at the full Nude none of the ſi des 5 
of this bone are completed; and there never is a hole 


in the oſſified part of it near to the ſagittal ſuture.” . 


The large unoſſified ligamentous part of the crani- 


um obſervable between the parietal bones, and the 


middle of the divided og. frontis of new- born children, : 
called by the vulgar the open of the head, was imagin= 
- ed by the ancients to ſerve for the evacuation of the 


n moiſture of the DP and therefore they 
| . | named 


OQ Cowper's Anatom, explic, of 90 tab, ge a. x] 


$ 


9 ... «00 ef BW 


.of the head. EAA k 7 2 4 1 2 $ 


poralia, lapidoſa, mendoſs, dura, arcualia, tympanum, armalia, faxe. 
1 ia. 1 eee ak Wed it mae as 76) 
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named it bregma (/),-or the fountain; ſometimes add- 
ing the epithet pulſatilis, or beating, on account of 


the pulſation of the brain felt through this flexible 
ligamento- cartilaginous ſubſtance; Hence very fre- 

quently the parietal bones are called % bhreg mati. 
The upper middle part of the head of a ehild, in 
a natural birth, being what preſents itſelf firſt at the 
of uteri (m), an accoucheur may reach the bregma 
with his finger, when tlie or uteri is a little opened. 


If the bregma is ſtretched, and the pulſation of the 
brain is felt through it, the child is certainly alive: 


But if it is ſhrivelled/ and flaccid; without any ob- 
_ -ſervable pulſation in it, there is fome reaſon to ſuſpect 
the child to be very weak, or dead. Fhoſe who prac» 


tiſe midwifery ſhould therefore examine the ſtate of 


be brigma accurately: 0 ty i936 ave, IR 
All the bregma is generally offified” before ſeven 
years of age. Several authors (n) fay, they have ob- 


ſetved it unoſſified in adults; and phyſicians, who 


order the application of medieines at the meeting of 


che coronal and ſagittal ſutures, ſeem pet to think, 


that a derivation of noxious humours from the ene. 


phalon is more eaſily procured at this part than any 
other of the ſcull; and that medicines have n greater 
effect here than elſewhere, in the internal diſorders 
| e ee 64 vw 
-.: 088A; TEMPORUM (o), | 
ftom the hair's firſt becoming gray on the temples, 
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iſo named; ay authors, 


and thus diſcovering peoples ages, are each of them 1 


equal and fmooth above, with a very thin ſemicircu- 
lar edge; which, from the manner of its connection 


with the neighbouring bones, is diſtinguifhed by the 
name of os - /quamoſum.—-Behind this the upper part 
5 II IB F008 TGT . ; I 2 #37 $4 1 4 N. FI ck 
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I) Palpitans vertex, foliolum, folium, triangularis lacuna. - + 
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(+) Borton's Midwifery, 5 $1,—8mellie's Midwitery, book 2 


chap. I. § 5. 


05) Bartholin. Anat. reform. lib. 4. cap. 6 Diemerbroek A 


lib. 9. cap. 6.—Kerckring. Oſteogen. cap. 2. 
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(o) Ropragwy, xopouv. xoppav, AcTiforidy, rox bn, xiborihy, tem- 
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parietalia. 
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: of the temporal bone is. thicker, and more unequal,.- |} 
and is ſometimes deſcribed as/a. diſtin part, under 
the name of pars mammillaris (p) — Towards the baſe 


2 is contracted into an oblong very hard ſubſtance, ex- 
tended horizontally forwards and inwards, which inn 


ple, is called maftaides, or mammillaris. It is not ſo- 


which have a communication with the large cavity of 
the ear, the drum; and therefore ſounds, being mul- 
: tiplied in this vaulted labyrinth, ale increaſed, before 
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are fixed. About an inch farther forward, the ſecond 


its origin | continued ; obliquely downwards and for- 


temporal muſcle paſſes. Hence this proceſs has been 
named 2 


- 
* 


ep) Albin. de offib. fed. 26 


Nsalia, conjugalia. 
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Ne ſcull, the temporal bone appears very irregu- 
lar and unequal; and this part, inſtead of being 
broad, and placed perpendicularly, as the others are, 


its progreſs becomes ſmaller, and is commonly called 
Three external proceſſes of each temporal bone are 

generally deſeribed.— The firſt placed at the lower aud 
Hind part of the bone, from its reſemblance to a nip- 


lid, but within is compoſed of cancelli, or ſmall cells, 


they are applied to the immediate organ of hearing. 
Into the maſtoid proceſs, the ſenamaſtoideus muſcle is 
inſerted; and to its back part, where the ſurface is 
zough, the trachelamaſtoideus, and part of the ſplenius 


proceſs begins to riſe out from the bone; and having 


wards for ſome way, it becomes ſmaller; and is 
Kretched forwards to join with the o male; they to- 
gether forming the bony- jugum, under which the 


tic (a). Its upper has the ſtrong 
aponeuroſis of eee ee into it and 
its lower part gives riſe to a ſhare of the maſſeter.— 
The fore part of the baſe of this proces is an oblong 
tubercle, which in a recent ſubject is covered with a 
ſmooth poliſhed cartilage, continued from that which 
lines the cavity immediately behind this tuberele— 
From the under craggy part of the ac temporum, ms 


+ 


ES, MY FA: 
; * T ; 2 * 9 4 
(a) kaynpec, paris, anſæ oſſium temporum, oſſa 2 a, paria, 
is . $87 F 7 4 * N 1 8 6 : fd g 8 N 1 1 : * ** 5 * 7 * £ 4. Fg. 3: : 7 bike 7 4 
b 7 55 SHE a 5 U 794 FEA 4 $ 


Or TAE S K EL ETON. 69 


ho third proceſs ſtands out obliquely forwards. The 
* ſhape of it is generally ſaid to reſemble the ancient 
e ſtyles ſeriptorius + and therefore it is called the ſtyhei,jm 
0 proceſs (5). Some authors'(c) however contend, that 


it ought to be named feloid,' from its being more like 
to a pillar. Several muſcles have their origin from 
this proceſs, and borrow one half of their name from 
it; as ftylo-gloſſus, /lylo-byoideus, ftylo- pharyngeus to it 
aligament of the os Hyoides is ſometimes fixed; and ano- 
ther is extended from it to the inſide of the angle of 
the lower jaw. This proceſs is often, even in adults, 
not entirely offified, but is ligamentous at its root, ys 
and ſometimes is compoſed of two or three diſtin _ 
pieces.——Round the root of it, eſpecially at the 
fore-part, there is a remarkable riſing of the os petro= 
ſum, which ſome have eſteemed a proceſs 3 and, from 
the appearance it makes with the fy/iform, have 
named it vaginalis.—Others again have, under the 
name of auditory proceſs, reckoned among the exter- 
nal proceſſes that ſemiciccular ridge, which, running 5 
between the root of the maſteid and zygomatic procei — 
ſes, forms the under part of the external meatus audi-. 
torius. So Be bt 
I be ſinuoſities or depreſſions on the external ſur= 
face of each os temporum, are theſe :—A long foſſa at 


Cat Fore ß . oe dj 


i the inner and back part of the root of the 1 

bf proceſs, where the poſterior head of the digaſtric muſ- 

: cle has its origin.—-Immediately before the root of tze 
; 23gomatic proceſs, a conſiderable hollow is left, for 
lodging the crotaphite muſcle.— Between the zygoma- 

po tlic, auditory, and vaginal proceſſes, a large cavity is 

7 formed; through the middle of which, from top to 

ö bottom, a fiſſure is obſervable, into which part of the 


ligament that ſecures the articulation of the lower 
jaw with this bone is fixed. The fore-part of the ca- 
vity being lined with the ſame cartilage which covers 
the tubercle before it, receives the condyle of the jaw 


03 Teatgotidn, grNovoeid v, R Hoy, os calaminum, ſagittale, cla- 
vale, acuale, calcar capitis. VCC 
(c) Galen, de uſu part. lib. 2. cap 4. Fallop. obſerv. anatom. 


\ 
: AF, 


* 


and in the back part a ſmall ſhare of the parotid 
gland and a cellular fatty ſubſtance, are lodged— 
At the inſide of the root of the fy/o:d apophy/e, there 
is a thimble-like cavity, where the beginning of the 
internal jugular vein, or end of the lateral ſinus is 
lodged. —And as the ſinuſes of the two ſides are fre- 
quently of unequal ſize; ſo one of theſe cavities is 
as often larger than the other (d).— Round the exter- 
nal meatus auditorius, ſeveral ſinuoſities are formed 
for receiving the cartilages and ligaments of the ear, 
_ and: for cher; firm adbehon. oO Eon; 
= The holes that commonly appear on the outſide of 
= each of theſe bones, and are proper to each of them, 
are five. — The i, ſituated between the z2ygomatic 
and maſtoid proceſſes, is the orifice of a large tunnel- 
like canal, which leads to the organ of hearing; 
therefore is called meatur auditoriur externus (e). 
The ſecand gives paſſage to the portio dura of the ſe- 
Ow 8 of nerves, and from its ſituation * | 
the moeſtoid and ſtyloid proceſſes, is called foramen flylo- 
- - _  anaftoideum e way before, and . the inſide 
ol the Hyloid proceſs, is the third hole; the canal from 
which runs firſt upwards, then forwards, and re- 
.ceives into it the internal carotid artery, and the be- 
ginning of the intercoſtal nerve; where this canal is. 
about to make the turn forwards, one, or ſometimes 
two very ſmall holes go off towards the cavity of the 
Kar, called 7ympanum ; through theſe Yalfalva (b) af- 
firms the proper artery or arterics of that cavity are 
ſent. On the anterior edge of this bone, near the 
former, a fourth hole is obſervable, being the orifice 
of a canal which runs outwards and backwards, ina 
horizontal direction, till it terminates in the tympa= - 
num. This, in the recent ſubject, is continued for- 1 
ward and in ward, from the parts which I mentioned 1 
- _ _ juſt now as its orifice in the ſkeleton, to the fide of 


(4) Hunauld Mem. de l'acad. des ſciences, 1730. | 

le) Heeg rg axons, orn rw rr, feneſtra aurium 
(a) AquedaQue Falloph: HE 7 3 er 0 HE 2 
De aure humana, cap 2. $ 22. et tab. 7. fig. 1. 
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the noſtrils; being partly cartilaginous, and partly li- 

gamentous. The whole canal is named, Her a pala- 

to ad aurem, or Euſtachian tube. On the external ſide 

of the bony part of this canal, and a-top of the 

chink in the cavity that receives the condyle of the = 

lower jaw, is the courſe of the little nerve ſaid com- 

monly to be reflected from the lingual branch of the 

fſfth pair, till it enters the ympanum, to tun acroſs 

B this cavity, and to have the name of chorda tympani. _ 

34 Ale fifth hole is very uncertain, appearing ſomes 5 

. times behind the maſtoid proceſs; ſometimes" it is 

; 1 common to the temporal and -occipital' bones; and 

1 in ſeveral ſculls there is no ſuch hole. The uſe of it, 
when found, is for the tranſmiſſion of a vein from 

| the external teguments to the lateral aus © But, in 

ſiome ſubjects, a branch of the occipital artery paſſes 

through this hole, to ſerve the back part of the dura 


* 2 * 


mater; in others, I have ſeen two or theee fuch holes: 


But they are oftener wanting than found. And we 
may, once for all, in general remark, That the large- 
neſs, number, ſituation, and exiſtence of all fach- 
holes, that for the moſt part allow only a paſſage for 
IF veins from without to the internal receptacles, are 
I be internal ſurface of the % temporum is une 
qual; the upper circular edge of the ſquamous part 
having numerous ſmall ridges and furrows for its con- 
junction with the parietal bones; and the reſt of it is 
irregularly marked with the convolutions of the mid- 
dle part of the brain, and with furrows made by the 
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: branches of the ateries'of the dura mater. „ 
From the under part of this internal ſurface, a 
5 larger tranſverſe hard craggy protuberance runs hori- 


Zzontally inwards and forwards, with a Tharp edge a- 
bove, and two flat fides, one facing obliquely for- 
wards and outwards, and the other as much back- 

wards and inwards. To the ridge between theſe two 
ſides, the large lateral proceſs of the dura mater is 


* 


fixed. © 


Sometimes a ſmall bone, akin to the flame 1 | 


lt 
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9 found between the ſmall end of this e procels 
and the /phengid bone (a). 


Towards the back part of the inde of the os hn 


porum, a large deep fof/a is confpicuous, where the 
lateral Anus lies; and frequently on the top of the 
frous ridge, a furrow ay be obſerved, ben a 


— ſmall ſinus is ſituated. 


The internal proper em of ch of theſe, | 


| bones are, inſt, the internal meatus auditorius in the 


poſteriot plain fide. of the petrous proceſs. This 
bole ſoon divides into two; one of which is the be- 
ginning of the aguæduct of Fallopius ; the other ends 


in ſeveral very ſmall canals (5) that allow a paſſage to 


the branches of the portio mollis of the ſeventh pair 


of nerves, into the veffibule and cochlea. Through it 


alſo an artery is ſent, to be diſtributed to the organ 

of hearing, —The ſecond hole, which is on the ante- 
rior plain ſide of the gabe proceſs, gives paſſage to 
a reflected branch of th cond branch of the 1 
pair of nerves, which joins the portio dura of the au- 


-- ditory nerve, while it is in the aqueguet (e), ſmall 
branches of blood - veſſels accompanying the nerves. or 


paſſing through ſmaller holes near this one. he 
paſſage of the cutaneous vein into the lateral Anus, 


or of a branch of the occipital artery, is ſeen about 
the middle of the 8 17 fe for that fut, and the 
oriſice of the canal of the carotid artery is evident at 


the under part of the point of the petrous proceſs. _ 
Beſides theſe proper holes of the temporal bones 
which appear on their external and.infernal ſurfaces, 


there are two others in each fide that are common to 


this bone and to the occipital and. ſphenoidal bones; 
which ſhall be mentioned. afterwards in the deſcrip- 
tion of theſe bones. | 


The upper round part of the ſquamous. bones is 


_ 
(⸗%0 Riche. 83 de oft. cad. gg. baren * 


| natomique du corps humain, traité des os ſecs, $ 466 


* (6) Valfalv. De aure humana, cap. 3. $ 11. 
0) Yallaly, 6 aure, cap. 3. § 10. | 
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and ſtrong, but irregular and unequal, having the di- 
ſtinction of tables and dip/oe con founded, with ſeve- 
ral cavities, proceſſes, and bones within its ſubſtance, 
which are parts of the organ of hearing. That a 
clear idea, may be had of this beautiful, but intricate 
organ, anatomiſts generally chooſe to demonſtrate all 
its parts together. I think the method good; and 
therefore, ſince it would be impropet to inſert a com- 
plete treatiſe on the ear here, fall omit the deſcrip- 
tion of the parts contained within the . os petraſum of 
the Geleton onus ee a. 
The temporal bones are joined. above to the parie- 
tal bones by the ſquamous ſutures, and their poſte- 
rior additamenta : Before, to the. /phenoid bone by the 
ſuture of that name; to the cheek-bones by the zy- 
gomatic ſutures : Behind, to the occipital bone, by the 
lambdoid ſuture and its additamenta ; and they are ar- 
ticulated with the lower jaw, in the manner which 
| ſhall be deſcribed when this bone is examined. 
he purpoſes which theſe two bones ſerve, are ea 
ſily collected, from the general uſe of the cranium, 
and from what has been ſaid in the deſcription of 
their ſeveral parts. 3 od OW 
In an infant, a ſmall fiſſure is to be obſerved be- 
tween the thin upper part, and the lower craggy 
part of each of theſe bones; which points out the 
recent union of theſe parts. Neither maſtoid nor y- 
aid proceſſes are yet to be ſeen.—Inſtead of a bony 
funnel-like external meatus auditorius, there is only a 
ſmooth bony ring, within which the membrane of 
the drum is faſtened . At the entry of the Euſfachian 
tube, the ſide of the tympanum is not completed A 
little more outward than the internal auditory canal, 
there is a deep pit, over the upper part of whoſe ori- 
fice the interior... ſemicircular canal of the ear is 
ſtretched ; and ſome. way below this, the poſterior ſe- 
micircular canal alſo appears manifeſtly. _ 
s OCCIPITIS (d), 10 called from its ſitua- 
(4) 1voy, baſilare, proræ, memoriz, pixidis, fibroſam, nervoſum, 5 
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(e) Galen. de uſu part. lib. 12. cap. 7. 
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i tion „is convex on the outſide, and concave internal- 
ly. Its figure is an irregular ſquare, or rather rhom- 
| boid ; of which the angle above is generally a little 


rounded; the two lateral angles are more finiſhed, 


but obtuſe 3 and the lower one is ſtretched forward 
in form of a wedge, and thence is called by ſome the 


cuneiform proceſs.—If one would, however, be very 
nice in obſerving the ſeveral turns which the edges 
of the os occipitis make, five or ſeven ſides, and as ma- 
ny angles of this bone might be deſcribed. 8 
The external ſurface is convex, except at the cu- 
neiform apophyſe, where it is flatted. At the baſe 
of this triangular proceſs, on each ſide of the great 


hole, but more advanced forwards than the middle of 


it, the large oblong protuberances, named the con- 
dyles, appear, to ſerve for the articulation of this bone 


with the firſt vertebra of the neck. The ſmooth ſur- 
face of each of theſe condy/oid proceſſes is longeſt 
from behind forwards, where, by their oblique ſitua- 
tion, they come much nearer to each other than they - 
are at their back part. Their inner ſides are lower 
than the external, by which they are prevented from 


Nliding to either fide out of- the cavities of the firſt 
vertebra (e). In ſome ſubjects each of theſe plain 


ſmooth ſurfaces ſeems to be divided by a ſmall rifing 


in its middle; and the lower edge of each condyle, 
next the great foramen, is diſcontinued about the 


middle, by an intervening notch : Whence ſome ( FE). 
_ alledge, that each of theſe apophy/es is made up of 


two protuberances.—Round-their root a ſmall depreſ- 


ſion and ſpongy roughneſs is obſervable, where the 


ligaments for ſurrounding and ſecuring their articu- 


_ lations adhere.— Though the motion of the head is 


performed on the condyles, yet the centre of gravi- 
ty of that globe does not fall between them, but is a 


: good way further forward; from which ' mechaniſm 


it is evident, that the muſcles which pull the head 
back, muſt be in a conſtant ſtate of contraction; 
4 1, 7 7 27 which 


(7) Diemerbrock Anat, lib. 9. cap. 6. | „„ 
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proper flexors, elſe the head would always fall for- 


wards; as it does when a man is aſleep, or labours 
under a palſy, as well as in infants, where the weight 


of the head far exceeds the proportional ſtrength of 


theſe muſcles, This ſeeming diſadvantageous ſitua- 


tion of the condyles, is however of good uſe to us, 


by allowing ſufficient. fpace for the cavities of the 
mouth and auces, and for lodging a ſufficient num- 
ber of muſcles, which commonly ſerve for other 
uſes; but may at pleaſure be directed to act on the 
head, and then have an advantageous lever to act 


with, ſo as to be able to ſuſtain a conſiderable weight 


appended, or other force applied, to pull the head back. 
- Somewhat more externally than the candyles, there 
is a ſmall riſing and ſemilunated hollow in each fide, 
which make part of the holes, common to the oecipi= 


tal and petrous bones. —Ilmmtdiately behind this, on 


each ſide, a ſcabrous ridge is extended from the mid- | 
dle of the condyle, towards the root of the maftoie 
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vhich is ſtronger than the natural contraction of the 


proceſs. Into this ridge the muſculus lateralir, com- 


monly aſcribed to Fallopius, is inferted.—About the 


middle of the external convex ſurface, a large arch 


runs croſs the bone; from the upper lateral parts of 


which the occipital muſcles have their riſe; to its 


middle the trapeaii are attached: And half way be- 


tween this and the great hole, a lefſer arch is extend= 


ed.—In the hollows between the middle of theſe. 


ai ches the complexi are inſerted; and in the depreſ- 


ſions more external and further forward than theſe, 
the ſplenii are inſerted.— Between the middle of the 


leſſer arch and the great hole, the little hollow marks 


majores make depreſſions.— Through the middle of 


the two arches a ſmall ſharp ſpine is placed, which 
ſerves as ſome fort of partition between the muſcles - 
of different ſides, or rather is owing to the action of - 


the muſcles depreſſing the bone on each ſide of it, 


| while this part is free from their compreſſion.— Theſe 


G 2 prints 


of the recti minores appear; and on each fide of theſe 
the fleſhy inſertions of the obliqui ſuperiores and re ꝶan 
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prints of the muſcles on this bone are very ſtrong and 

- plain in ſome ſubjects, but are not ſo diſtinct in others. 
All round the great foramen, the edges are unequal, 
for the firmer adheſion of the ſtrong circular liga- 


4 


O N. 


ment, which goes thence to the firſt vertebra. One 


end of each lateral or moderator ligament of the head, 


is fixed to a rough ſurface at the fore part of each 


_ condyle, and the perpendicular one is connected to a 


rough part of the edge of the great hole between the 


two condyles.—Immediately before the condyles, 


two little depreſſions are made in the external ſurface 


of the cuneiform proceſs, for the inſertion of the 


recti anteriores minores muſcles which are unjuſtly a- 
ſeribed to Cooper: And ſtill further forward, near 
the ſphengid bone, are two other fuch depreſſions, for 


the reception of the recti anteriores majores. When 


we conſider the ſize of the prints of muſcles on the 


- occipital bone, before afd behind its condyles, and, 
at tlie ſame time, compare their diſtances from theſe 


centres of motion of the head, we muſt ſee how 


much ſtronger the muſcles are which pull the head 


backwards, than thoſe are which bend it forward; 
and how much greater force the former ' acquire b 
the long lever they act with, than the latter which 


are inſerted fo near the condyles. This great force 


in the extenſor muſcles is altogether neceſſary, that 
they might not only keep the head from falling for= 


_ ward in an erect poſture, but that they might gs” pk | 
it when we bow forward in the moſt neeeſſary offices 
of ſocial life, when the weight of the head comes to 


act at right angles on the vertebræ of the neck, and” 


obtains a long lever to act with. + 


On the inner ſurface of the os occipitrs we ſee two 
ridges; one ſtanding perpendicular, the other run- 


ning horizontally acrois the firſt. The upper part of 


the perpendicular limb of the croſs, to which the 
Fal is fixed, is hollowed in the middle, or often on 


one ſide, for the reception of the ſuperior longitudinal 
nus, and the lower part of it has the ſmall or third 


-progeſs of the dura mater faſtened to it, and is ſome- 
„„ „„ times 


* - 


— 


— 


3 
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the horizontal limb 
nuſes incloſed in the tranſverſe proceſs of the dura 


„ f Wy © vo 0 WW 


Or TAE SKELETON 5 


times hollowed = the ocripital "ee | Each fide be. ,- 
is made hollow by the lateral ſi- 


mater; the ea in the right ſide being generally a 


continuation of the one made by the longitudinal ſi- 


nus in the perpendicular limb, and thererwore is larger 
than the left one (g). Round the middle of the croſs?s 
there are four large depreſſions ſeparated by its limbs: 
the two upper ones being formed by the back part 

of the brain, and the two lower ones by the cerebel- 


lum. —PFarther forward than the laſt mentioned de- 
preſſions, is the lower part of the fo/ for the lateral 
ſinus on each ſide.— The inner ſurtace of the cunei- 
form apophyſe is made concave for the reception of 
the medulla oblonguta, and of the baſilar artery 


furrow is made on each fide, near the edges of this 
proceſs, by a fenus of the dura mater, which empties 
ſelf into the lateral Snus (þ). e 
The holes of this bone are commonly five proper, 
and two common to it and to the temporal bones.— 
The firſt of the proper holes, called foramen mag- 
num (i), from its fige, is immediately behind the 


wedge like proceſs, and allows a paſſage to the me= 
dullu oblongata, nervi acceſſoris, to the vertebral arte= - 


ries, and ſometimes to the vertebral veins.—At each 


fide of this great hole, near its fore part, and imme- 
diately above the condyles, we always find a hole, 


ſometimes two, which ſoon unite again into one that 


opens externally; through theſe the ninth pair of 


netves go out of the ſkull.— The fourth and fifth 
holes pierce from behind the condyle of each fide into 


the /e of the lateral fuſes ; they ſerve for the 


paſſage of the cervical veins to theſe fnuſer. Often 
one of theſe holes is wanting, ſometimes both, when 
the veins pafs through the great foramen.—Beſides 
theſe five, we frequently meet with other holes near 


the edges of this bone, for the tranſmiſſion of veins; 
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| but their number and diameter are very uncertain: 
The two common foramina- are the large irregular 
holes, one in each fide, between the fides of the cu- 


n&form proceſs, and the edges of the petrous bones. 


Ina recent ſubject, a ſtrong membrane runs croſs 


from one fige to the other of each of theſe holes; in 


ſome heads I have ſeen this membrane offified, or a 


bony partition dividing each hole; and in the greater 
number of adult fkulls, there is a ſmall ſharp- pointed 


proceſs ſtands out from the os petreſum, and a more 


obtuſe riſing in the occipital bone, between which the 


partition is ſtretched. Behind this partition, where 


the largeſt ſpace is left, the lateral ſinus has its paſſage z 


and before it the eighth pair of nerves and acceſſorius 


make their exit out of the ſkull; and ſome authors: 
fay, an artery paſſes through this hole, to be beſtowed 
%% ͤ Wc Fo TT 

The occipital bone is among the thiekeſt of the 
cranium, though unequally ſo; for it is ſtronger a- 


| bove, where it has no other defence than the com- 


mon teguments, than it is below, where, being preſ- 


| ſed by the lobes of the brain and cerebellum on one 


Gde, and by the action of the muſcles on the o- 
ther, it is. ſo very thin, as to be diaphanous in many. 
Kulls : But then theſe muſcles ward off injuries, and 
the ridges and ſpines, which are frequent here, make 


it ſufficiently ſtrong to reſiſt ordinary» forces. The: 


tables and diplae are tolerably diſtinct in this bone, 


except where it is ſo thin as to become diaphanous. 


The occipital bone is joined above to the % pa- 


rietalia and triquetra when preſent, by the lambdoid 


ſuture z—laterally to the temporal bones, by the ad- 
ditamenta of the lambdoid ſuture; below to the ſphe- 
noid bone, by the end of its cuneiform proceſs, in the 


lame way that epiphyſes and their bones. are joined: 


For in children, a ligamentous cartilage is interpoſed 
between the occipital and ſphenoid bones, which 


gradually turns thinner, as each of the bones ad- 
vances, till their fibres at laſt run into each other; 
and, about ſixteen or eighteen years of age, the wig 
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1 of theſe two bones becomes ſo intimate, that a ſepa- 
X ration cannot be made without violence. The os o. 
5 cipitis is joined by a double articulation to the firſt 
1 vertebra of the neck, each condyle being received in- 


motion, is allowed here, we ſhall confider afterwards, 
„ where the vertebræ are deſcribee. 
The uſes of this bone appear from the preceding. 
deſcription, and therefore need not be repeated. 
An infant born at the full time, has this bone di- 
vided, by unoſſiſied cartilages, into four parts. — The 
firſt of theſe is larger than the other three, is of a 
triangular ſhape, and conſtitutes all the part of the 
bone above the great foramen. Generally fiſſures ap- 
ear in the upper part and ſides of this triangular _ 
3 when all the cartilage is ſeparated by macera- 
tion; and ſometimes little diſtinct bones are ſeen te- 
wards the edges of it. The ſecond and third pieces 
of this bone are exactly alike, and ſituated on each 
ſide of the great foramen >. from. whieh very near the 
whole condyles are produced; and they are extend- 
ed forwards almoſt to the fore part of the hole for 
the ninth pair of nerves.— The fourth piece is the 
cuneiform proceſs, which forms a ſmall ſhare of the 
great hole, and of theſe for the ninth pair of nerves, 
and of the condyles: Betwixt it and the ſphen⁰u bone, 


J co a ſuperior oblique proceſs of that vertebra. What I 


To à a cartilage is interpoſed. _ DAE ans 
Of the eight bones which belong to the cranium, | 
there are only two which are not yet deſcribed, vi. 


the ethmoid and ſphenoid. Theſe we already mention» 

ed, in complaiſance to the generality of writers on 

this ſubject, as bones common to the cranium and 

| face, becauſe they enter into the compoſition of both: 
: But the fame reaſon might equally be uſed for calling 
the frontal bone a common one too. I ſhall, how= 
ever, paſs any idle diſpute about the N of 
ranging them, and proceed to examine the ſtructure 
of the bones theme 8 
- OS. ETHMOIDES (T), or the ſieve- like 1 
0h Cibriforme, exex7o4dn5y ſporgitorme, crſtatum. "+ | 


* 


3 


has got its name from the great number of ſmall 
holes with which that part of it firſt taken notice f 
i pierced. When this bone is entire, the figure f 
it ĩs not eaſily deſcribed; but, by a detail of its ſe- 
VvVeral parts, ſome idea may be afforded of the whole 
and therefore I ſhall diſtinguiſh it into the cribriforne 
lamella with its proceſs, the naſal lamella, cellulz, and 
e ee een ene a adi. 1 
4 $476 horizontal /amel/a, is all (except its back 
you pierced obliquely by a great number of ſmall 
oles, through which the filaments of the olfatory 
nerves paſs. In a recent ſubject, theſe holes are fo 
cloſely lined by the dura mater, that they are much 
leſs conſpicuous than in the ſteſeton. From the mid- 
dle of the internal fide of this plate, a thick proceſs 
rifes upwards, and, being ' higheſt at the fore part, 
gradually becomes lower, as it is extended back- 
_ wards. From ſome refemblance which this proceſs 
was imagined to have to a cock's comb, it has been 
called criſta galls (I). The falx is connected to its 
ridge, and to the unperforated part of the eribriform 
plate. When the criſta is broke, its baſe is ſome- 
times found to be hollow, with its cavity opening in- 
to the noſe (m).—Immediately before the higheſt 
rt of this proceſs, is the blind hole of the frontal 
e, which, as was formerly remarked, is often in a 
good meaſure formed by a noteh in the fore part of 
the root of the cis. „ 
From the middle of the outer ſurface of the eribri - 
form lamella, a thin ſolid plate is extended down- 
wards and forwards, having the ſame common baſe 
with the criſta galli. Generally it is not exactly per- 
pendicular, but is inclined to one fide or other, 
and therefore divides the cavity of the noſe unequal- 
Iy. Its inclination to one fide, and flexure in the 
middle, is ſometimes ſo great, that it fills up a large 
ſhare of one of the noſtrils, and has been miſtook for 
a polypus there. —lIt is thin at its riſe, and rather ſtill 


0 Verruca praedura, ſeptum oſſis ſpongioſi, 
(n)] Pallyn Anat. A te ; 


ir, tr. 4- chap. 15. 
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, & thinner in its middle; yet afterwards, towards 1s ' 

YT lower edge, it becomes thicker, that its conjunction 

KF with the bones and middle cartilage of the noſe might _. 
j be firmer. 5 „ ET I TEE Wren” Þ 


At alittle diſtance from each fide of this external 
|  procels, a cellular and ſpongy bony ſubſtance depends 
from the cribriform plate. The number and figure 
of the cells in this irregular proceſs of each fide, are 
very uncertain, and not to be repreſented in words; 
only the cells open into each other, and into the ca- 
vity of the noſe: The uppermoſt, which are below 
the aperture of the frontal inne, are formed like 
funnels.——The outer ſurface of theſe cells is ſmooth 
and plain, where this bone aſſiſts in compoſing the 
orbit; at which place, on each fide, it has got the 
name of os planum; on the upper edge of which, a 
- ſmall notch or two may ſometimes be obſerved, which 
go to the formation of the internal orbitar holes; as 
Was remarked in the deſcription of the frontal bone. 
Below the cells of each fide, a thin plate is extend- 
ed inwards, and then, bending down, it becomes 
thick and of a {pongy texture.—This ſpongy. part is 
. triangular, with a ſtraight upper edge placed hori- 
- zontally, an anterior one flanting from above, down- 
Wards and forwards, and with a pendulous convex 
one below. —The upper and lower edges terminate in a 


* 


ſharp point behind. Phe ſide of this pendulous ſpon- 


— 


. gy part next to the /eptum narium is convex, and its ex- 
ternal ſide is concave.— Theſe two proceſſes of the eth- 
moid bone have got the name of ofa ſpongioſa, or turbinata 

ſuperiora, from their ſubſtance, figure, and fituation. 
All the prominences, cavities, and meanders of this 

_ 8thmoid bone, are covered with a continuation of the 
membrane of the noſtrils, in a recent ſubject.—Its 

horizontal cribriform plate is lodged between the or- 

bitar proceſſes of the frontal bone, to which it is join- 
ed by the ethmoid ſuture, except at the back-part, 
where it is connected with the cuneiform bone, by a 
a ſuture common to both theſe bones, though it is 

_ generally eſteemed part of the /phenaidal,—Where Ne 
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| 45 Plana are contiguous to the frontal bone within 


the orbit, their conjunction is reckoned part of the 


tranſverſe ſuture.—Farther forward than the % plana, 
the cells are covered by the ofa unguis, which are not 
only contiguous to theſe cells, but cannot be ſeparat- 
ed from them, without breaking the bony ſubſtance z 
and therefore, in juſtice, thoſe bones ought to be de- 
monſtrated as part of the ethmoid bone. — Below the 
Ma unguis and plana, theſe cells and ofa ſpongigſa are 
overlopped by the maxillary bones.— The cellular part 
of each palate bone is contiguous to each os planum 
-and cells backwards.—The lower edge of the naſal 
perpendicular plate is received into the furrow of the 
vomer:—Its poſterior edge is joined to the fore-part of 
the proceſſus azygos of the /phenoid bone. —lts upper 
edge joines the naſal proceſs of the frontal! and naſal 


bones, and its anterior one is connected to the mid- 


dle cartilage of the noſe. ThE + 
From all which, the uſes of this bone are evident, 
viz. to ſuſtain the anterior lobes of the brain; to give 


paſſage to the olfactory nerves, and attachment to 
the fa/x ; to enlarge the organ of ſmelling, by allow- 
ing the membrane of the noſe a great extent; to 


ſtraiten the paſſage of the air through the noſe, by 


leaving only a narrow winding canal, on the ſenſible 


membranous ſides of which the ſubſtances conveyed 


along with the air muſt ſtrike; to form part of the 
orbit of the eyes and ſeptum narium; while all its 


arts are ſo light as not to be in hazard of ſeparating 
y their weight ; and they are ſo thin, as to form a 
large ſurface, without occupying much ſpace. This 
brittle ſubſtance, however, is ſufficiently protected 


from external injuries by the firm bones which co- 


ver it. | Ts | 

If this bone is ſeized on by any corroding matter, 
we may eaſily conceive what deſtruction may enſue. 
Hence it is, that an ozaena is difficult to cure; and 
that, in violent ſcurvies, or in the lues venerea, the fa- 


bric of the noſe, the eyes, and life itſelf are in dan- 
ger. — Ihe ſituation of the nafal plate may ſhew us, 


how 


P Eo oe, RE 


* 
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how dangerous a fracture of the bones of the noſe 


may be, when made by a foree applied to their middle 


fore part, of a perſon in whom this naſal plate is per- £722 


pendeln. VV 

The ethmoid bone of ripe children is divided into 
two, by a perpendicular cartilage, which, when oſſi- 
fied, is the criſſa galli, and naſal plate: but its o- 
ther parts are oſſiſied and complete. N 

OS SPHENOIDES *, or wedge-like bone, ſo 
called becauſe of its fituation in the middle of the 
bones of the cramum and face, is of ſuch. an irregular 
figure, that I know not any thing to which it may be 
likened, unleſs, perhaps, it bear ſome faint reſem- 
blance to a bat with its wings extender... 
When we view the external furface of the er /phe- 


- noides, two or three remarkable procefles from each 
ſide of it may be obſerved, which are all of them a- 
gain ſubdivided. —The firſt pair is the two large la- 


teral proceſſes or wings; the upper part of each of 
which is called the temporal proceſs, becauſe they join 
with the temporal bones in forming the temples, and 
the ſeat for ſome ſhare of the crotaphite muſcles. 
That part of the wings which juts out towards the 
infide, ſomewhat lower than the temporal apephyſer, 
and is ſmooth. and hollowed, where it makes up part 


of the orbit, is thence named orbitar proceſſes. Be- 


hind the edge, ſeparating theſe two proceſſes, there 
is often a ſmall groove, made by a branch of the ſu- 


perior maxillary nerve, in its paſſage to the temporal © 


muſcle. The loweſt and back part of each wing, 
which runs out ſharp to meet the oa petroſa, has been 
ſtyled the /pinous proceſs: From near the point of 


which a ſharp pointed proceſs is frequently produced 


downwards, which ſome call fy/iform, that affords 


origin to the prery-fAaphylinus externus muſcle. From 3 


this ſtyloid proceſs a very ſmall groove is extended a- 


long the edge of the bone to the hollow at the root 
of the internal plate of the following proceſſes, which 


c Cuneiforme, vokuleop oy, multiforme, paxillum, cribratum pa- 
lati, colatorii, cavilla, baſilare. FFF 7 
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| } forms part of the Euftachian tube (a). The ſecond 


Pair of external proceſſes of the ee da, bone is 


the two which ſtand out almoſt perpendicular to the 
baſe of the ſcull. Each of them has two plates, and 


a middle fofa facing backwards, and ſhould, to carry 


on our compariſon, be likened to the bat's legs, but 
are commonly ſaid to reſemble the wings of that 
creature; and therefore are named pterygoid or ali- 
Form proceſſes. The external plates are broadeſt, 


and the internal are longeſt. From each kde of the 


external plates the pterygoid muſcles take their riſe. 
At the root of each internal plate, a ſmall hollow 


may be remarked, where the muſculus pterysſtaphy- 


linus internus, or circumflexus palati riſes, and ſome 


| ſhare of the cartilaginous end of the . Euflachian tube 


reſts; and, at the lower end of the ſame plate, is a 
hook- like rifing or proceſs, round which the tendon 


of the Jaſt-named- muſcle, plays as on a pulley. 


From the edge of the external plate ſome ſmall ſharp 
ſpikes ſtand out; but their number and bulk are un- 
certain. To theſe another pair may be added, to 
wit, the little triangular thin proceſs, which comes 
from each fide of the body of the henoid bone, 
where the pterygoid proceſſes are riſing from it, and 


are extended over the lower part of the aperture of 


the ſinus as far as to join the ethmoid bone, while their 
body hangs down into the nares (b). —Beſides theſe 
pairs of proceſſes, there is a ſharp ridge which ſtands 
out from the middle of its baſe : Becauſe it wants a 


fellow, it may be called procęſſus azygos.” The lower 


part of this proceſs, where it is received into the 
vomer, is thick, and often not quite perpendicular, 
but inclining more to one fide than the other. The 


fore part of this proceſs, where it e the naſal 


Plate of the os ethmoides, is thin and ſtraight. Theſe 


NEE two 
(.) Winſlow Expoſition anatomique du corps humain, traits des 
os ſecs, § 233. 5 N 5 5 
_ * Naviculares. J 
. Albin. Tab. off. 5. fig 2. 6. A A.— Bertin Mem.. de Vacad. 
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two parts have been deſcribed as two diſtinct proceſſes 


] by ſame: 1555; 


The depreſſions, ſinuoſities, and fee, on the ex- 


ternal ſurface of this ſphenoid bone, may be reckoned 
up to a great number, viz. two on the temporal 


apophyſes where the crotaphyte muſcles lodge. Two x. 
on the orbitar proceſſes, to make way for the. globes _- 


of the eyes. Two between the temporal and ſpinons 
proceſſes, for receiving the temporal bones. Two 


tween the plates of the pterygoid proceſſes, where 
the muſculi pterygoidei interni and prery-ftaphyliniinterm - 
are placed. Two between the pterygeid and orbitar 
proceſſes, for forming: the holes common to this and 
to the cheek and maxillary bones. Iwo vn the lower 
ends of the aliform proceſſes, which the palate bones 
enter into. — Iwo at the roots of the temperal and 
ptcrygoid proceſſes, where the largeſt ſhare of the ex- 
ternal pterygoid muſcles have their riſe.— Two at the 
ſides of the proceſſus azygos, for forming part of the 
noſe, Sc. a C000 5 ) 
Wbat I deſcribed under the name of temporal and 
ſpinous proceſſes on the outſide of the ſcull, are like- 


wiſe ſeen on its inſide, where they are concave, for 


receiving part of the brain; and commonly three - 
apophyſes on the internal ſerface of the ſphenoid bone 
are only mentioned. Two rising broad from the 
fore- part of its body, become ſmaller as they are 'ex= 
tended obliquely backwards. The third ſtanding on 
a long tranſverſe baſe, near the back - part of the bodyỹx 

of this bone, riſes nearly erect, and of an equal 
breadth, terminating often in a little knob on each 
ſide. The three are called c/inoid, from ſome reſem- 
blance which they were thought to have to the fup- 
porters of a bed. Sometimes one or both the ante 
rior clinoid proceſſes are joined to the ſides of the po- 
ſterior one, or the body of the bone itſelf. From the 


roots of the anterior clinaid proceſſes the bone is ex- 


tended on each ſide outwards and forwards, till it 
ends in a ſharp point, which may have the name of 
the tramſverſe ſpinous proceſſes.— Between, but alittle 
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Farther back than the two anterior clinoid proceſſes, 

we ſee a protuberance conſiderably ſmaller than the 
poſterior clinoid proceſs, but of its ſhape.—Another 
proceſs. from between the tranſverſe proceſſes, often 


Forces itſelf forwards into the os etbmoider. 


Within the ſcull, there are two ſinuoſities in the 


internal part of each wing of the  /phenoid bone, for 
teceiving the middle part of the brain. One between 


the tranſverſe ſpinous proceſſes, for lodging the part 
of the brain where the crura medullae oblongutar are. 


1 Immediately before the third or middle clinoid proceſs, 
2 ſingle pit generally may be remarked, from which 
a ofa goes out on each fide to the holes through 


which the optic nerves paſs. The pit is formed by 


the conjoined optic nerves; and in the % theſe 


nerves are lodged, as they run divided within the 
ſcull.— Between that third protuberance and the po- 


ſterior clinoid proceſs, the larger pit for the glandula 


pituitaria may be remarked. This cavity, becauſe of 


its reſemblance to a Turli/h ſaddle, is always deſcrib- 
ed under the name of ſella Turrica, or ephippium.— 
On the ſides of the poſterior clinoid proceſs, a foſſa may 


be remarked, that ſtretches upwards, then is con- 
tinued forwards along the fides of the ſella Turcica, 


— 
' 


near to the anterior c/inoid proceſſes, where a pit on 


each ſide is made. Theſe %% point out the courſe 


of the two internal carotid arteries, after they have 
entered the ſcull.—Beſides all theſe, ſeveral other 


He may be obſerved, leading to the ſeveral holes, 


and imprinted by the nerves and blood - veſſelss. 
The holes on each fide of the vs phenvides are (ix 


proper, and three common. The fr is the round 


one immediately below the anterior c/inaid proceſſes, 
for the paſſage of the optic nerve, and of the branch 


of the internal caratid artery that is ſent to the eye. 


The ſecand is the | foramen lacerum, or large flit be- 
tween the tranſverſe ſpinous and orbitar proceſſes: 
The interior end of which flit is large; and, as it is 


extended out wards, it becomes narrower. The outer 
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this might be reckoned among the common oramina. 


Through it the third, fourth, the firſt branch of the 


fifth, and the greater ſhare of the ſixth pair of nerves, 


and an artery from the internal carotid, go into the 
orbit. Sometimes a ſmall branch of the external ca- 


rotid enters near its end, to be diſtributed to the dura 


mater (a); and a vein, ſome call it the venois duct, 


or, Nuc hs aquæduct, returns through it to the ca- 
vernous /inus.—The third hole, ſituated a little beloW-W 
the one juſt now deſcribed, is called rotundum, from 


its ſhape. It allows paſſage to the ſecond branch of 
the fifth pair of nerves, ot ſuperior maxillary nerve, 
into the bottom of the orbit. The fourth is the ora 
men ovale, about half an inch behind the round hole. 
Through it the third branch of the fifth pair, or in- 
ferior maxillary" nerve, goes out; and ſometimes 4 
vein from the dura mater paſſes out here (Y Very. 
near the point of the ſpinous proceſs is the % hols 


of this bone: It is ſmall and round, for a paſſage to 


the largeſt artery of the dura mater, which often is 


accompanied with a vein. The fixth proper hole (c) 
cannot be well ſeen, till the cuneiform bone is ſfepa- 
rated from all the other bones of the cranium; for 


one end of it is: hid by a ſmalliprotuberance of tlie in- 
ternal plate of the e proceſs, and by the point 
f the temporal bone. Its ca- 
nal is extended above the inner plate of the pferygeid 
proceſs; and where it opens into the cavity of the 


noſe, it is concealed by the thin laminous part of the 


palate bone. Through it a conſiderable branch of the 
ſecond branch of the i pair of nerves. is refleQ< - 
ed.— Often in the middle of the fell Turtica à ſmall 


hole or two pierce as far as the cellular ſubſtance of 


the bone; and ſometimes at the fides of this „el 
one or more ſmall holes penetrate into the pen, 
(a) Wiallow Expoſition anatomique du eorps humain, traité des 
Nenn 60. co te bn 88 ; 
(5) Ingraſl.. Commentar, in Galen. de offib. lib. r. comment. 8. 


e) Veſal. Anat. Ab. r. cap. 1. Euſtach., tab. 46. fig: 13. & 5 


16. —Vidus Vidios Anat. lib, 2. cap, 2. explicat, tabs 4. & tab. 5. 
kg. 8, On 10. lit. O. | OW 1 Bo 5 <A * — KA 5 55 $44 W = 45-8 kita - SF 


ͤ ee A Ben bt AA nes 9 . 


Or THE 8 k E LET O A 


_Finuſes. Theſe obſervations afforded ſome: anatomiſts 
(a) an argument of weight in their days in defence 
of Galen (o), who aſſerted the deſcent of the pituita 
that way into the ſinuſes below 3} (055 4 10 Fort 
The y of the common holes is that unequal fiſ- 

ſure at the fide of the ſella Turcica, between the ex- 
treme point of the os petreſum and the ſpinous proceſs 
ofs the cuneiform bone. This hole only appears after 
the bones are boiled; for in a recent ſubject its back 
part is covered by a thin bony plate that lies over the 
internal carotid artery, and further forward it is filled 
with a cartilaginous ligament, under which the car- 
tilaginous part of the Euftachian tube is placed: It 
was by this paſſage that the ancients believed the oem 
' matter was conveyed from the eumunctory of the 
brain, the glandula pituitaria, to the fauces.—The ſe- 
cond common hole is the large diſcontinuation of the 
external fide of the orbit, left between the orbitar 
. proceffes of the cuneiſorm bone, the os maxillare, ma- 

ES 3 le, and palati. In this large hole the fat for lubrica- 

= ting the globe of the eye and temporal muſcle is 
1 lodged, and branches of the ſuperior maxillary nerve, 

with ſmall ater ies from the carotid and veins paſs.— 

The third hole is formed between the baſe of this 

bone and the root of the orbitar proceſs of the palate 

bone of each ſide. Through this a branch of the 


—— ?—ö—mõ¶—— . — . AB ‚ Og Sn 


I 

11 external carotid artery, and of the ſecond branch of 
| } the fifth pair of nerves, are allowed a paſſage to the 
1 noſtrils, and a returning vein accompanies them. 
1 Sometimes, however, this hole is proper to the palate 
19 bone, being entirely formed out of its ſubſtance... 

| it Under the ea Twrcica, and ſome way farther for- 
1 ward, but within the ſubſtance of the /phenoid bone, 

i = arte two fines, ſeparated by a bony plate. Each of 
1 dem is lined with a membrane, and opens into the 


upper and back-part of each noſtril by a round hole, 
Which is at their upper fore- part. This hole is not 
= IS f hy N a 5 : 9 | 85 formed 

1 (e) Jac. Sylr. Calumniz ſceundæ amolitio.—Laurent. Hiſt. anat. 


Gan De uſp part. lib. 9. cap. t. 
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formed only by the. os ſpheneides,; which has an aper- 
ture near as large as any tranſverſe: ſection of, the % 
nun, but alſo by 3 bones which are applied to 
the fore · part of theſe ſinnſes, and cloſe them up, that 
hole only | excepted, which was already mentioned. 


Frequently the two ſinaſes are of unequal dimenſions, 
and ſometimes there is only one large cavity, with an 
opening into one noſtril. Theſe cavities are likewiſe 
ſaid (a) to be extended ſometimes as far back as the 


great foramen of the occipital bone. In other ſüb- 


Jccis they are not to be found, when the bone is 


compoſed of large cells (). Some (e) mention a ca- 
vity within the partition of the /nu/es ; but it is ſmall. 
— The /phenoidal finuſes ſerve the ſame uſes as the 
frontal do. „ | 10 


As this bone is extremely ragged and une qual, ſo 


its ſubſtance is of very different thickneſs, being in 
ſome places diaphanous; in others it is of a middle 


FA * 


thickneſs, and, is middle back-part ſurpaſſes the: 
greateſt ſhare of the cranium in thickneſsss. 
fas 


6 1 * & 


The os ſphengides is joined, by its wings, to the 


rietal bones above, to the or frentis and qa malarum 


before, to the temporal bones behind; dy the fore- 
part of its body and ſpinous proceſſes, to 0 | 


and ethmoid bones; — by its bagk-yart, behind the two: 


ſinuſes, to the occipital, where it. looks. like a. bone 
with the epiphy/es taken off, and, as-was formerly ob- 


ſervedein the deſeription af the oceipital bone, it 


cannot be ſeparated without violence in adults 3 to 
the palate bones, by the ends of the prerygeid proceſ- 
ſes, and {till more by the fore: part of the internał 
plates of the pterygoid proceſſes, and of the ui 
£ to the - maxillary bones, by the , fore-part. of 
the external, pterygoid plates to the vamer an 


naſal, plate of the: ar ethmoidem by. the  praceſſur 
ange. All, theſe eönjunctions, except the laſt, 
which is a /chyndeleþs, are ſaid to be by the ſuture 


proper to this bone ʒ though it is at firſt ſigl eee 


* 
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that Nerat other ſutures, as the tranſverſe, ethmoid: 
| &'. are confounded with it. M 
Me fee now how this bone is joined to all the We 
of the cranium, and to moſt of the upper jaw; and 
therefore obtained the name of the wedge: like bone. 
The uſes are ſo blended with the deſcription, as wo 
| leave nothing new to be added concerning them, 
*The'/þhennidal bone is almoſt complear in a „ 
of ninth months; only the great ale ſeparate after 
maceration from the body of the bone.—The proceſe. 

Jus azygos is very large and hollow z the 88 trian· 
gular procefſes are not oſſified; the internal ſurface of 
the body is unequal and porous; ;—the Jonaſes do not 
appear.” ; 

f Mester; is n e with each bene of the eras - 
nim, can, without difficulty, examine them as they 
ſtand united, ſo as to know the ſhapes, ſizes, diſ- 
tances, Sc. of their ſeveral parts, and the forms, 
capaciries, c. of the cavities formed by them, 
which is of great uſe towards underſtanding the ana- 
tomy of the parts contiguous to, contained within, 
or connected to them. Such a review is TR - 
after conſidering each claſs of bones. Thus the or- 

a bits, noſtrils, mouth, face, head, ſpine, thorax, pel- 

Dit, trunk, extremities,” * ſkeleton, Gagne likewiſe 
to be examined. 5 e 

The FACE is the: irfopular pile of es, compoſ- 

Ing the fore and under part of the head, which is di- 
vided, by authors, into te hos 7 a we" lower maxille 
or jſaws. e T e 

The ſuperior maths (d) 1 is . common dibunation 
ven to 1 80 upper immoveable ſhare of the face; 

950 , If we would follow Ceſſur (e), we ſhould ap- 

2 word maxilla to the lower jaw only, and the 
| PLE! mala to this upper jaw. 12 complaiſance to 
| "prevailing cuſtom, I ſhall, however, uſe the terms as 

now commonly employed. The ſhape of the ſupe- 
rior s cannot ara be expreſſed 3' 3 nor is it necefla- 
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ry, provided the wie and ſituation of all the 8 
Mich compoſe it are deſcribed. It is bounded above 
by the tranſverſe ſuture, behind by the fore. part of 
the ¶phenoid bone, and below by the mouth. | 
Ide upper jaw conſiſts of ſix bones on each fide, 
of a thirteenth bone which has no fellow, placed in 
the middle, and of ſixteen teeth? The thirteen bones 
are, two ofa nefi, two ofa ungut, two ofa malarum, * 
two % maxillaria, two _=_ Py two of Jpongieſa 
inferiora, and the vomer. „ 

The % naſi are placed at the upper part of the - 
noſe the oa unguis are at the internal canthi of the 
orbits;—eſa malarum form | the' prominence of the 
cheeks ; maxillaria form the ſide of the noſe, 
with the whole lower and fore-part of the upper jaw, 
_ the greateſt ſhare of the roof of the mouth 
: 2 are ſituated at the back- part of the palate, 
10 ils, and orbit; — % ſpongigſa are ſeen in the 
lower part of the nares and the” vonner helps to e. 
re theſe two cavities. + -— 
Ihe bones of the upper jau are ben forks boriegof 
2 the ſcull by the ſchyndelgis and futures already deſcrib= 
ed as common to the cranium and face, and they are 
connected to each wee Nt 55 | Op and fifteen 808 
ures. "Na 209% 204 
The gomphoſes only is  whete the. ae are Gxed i in 
Dad ſockets, and the //chyndelefis is only where tlie | 
06 es of the vomer'are-Joined to other bone. 
he ſutures are generally diſtinguiſhed by numbers, 
re have been differently applied; and therefore 1 
join thoſe {f) who prefer the giving names to each, 
which may be eaſily contrived from hee: fruations 
| or from the bones which they connect. | 

The firſt is the anterior naſal (g), which is iraight, 5 
| and; placed een in 2740 aden er x > 
_w ES | | 


Sh Vander Linden. Medicin. phyſilog. cap . 13- art. 2. Eck. 10. 
Te Anat. lib. 2. cap. e Schol. . parts ſet ule. sf | 
cap. 5. 1 
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The ſecond and third are the ere „ 
which are at each fide of the ene and Amel paral- ö 
lel to the firſt ſuture. - 

Each of the two Ar is almoſd: ſemicircular, 5 
aun! is placed round the lacrymal groove. 

The fixth and ſeventh: are the internal orbitar : each 
of Which is e extended obliquely from the middle of 
the lower ſide of an orbit to the edge of its baſe. 
The two external arbitars are continued, each from 

the end of the internal orbitar, to the under and 
2 Arran of the cheek. / 
The tenth is the myfachal, mbiglt- reaches only 
Fer the lower part of ſeptum narium to betw 
Gs two middle dentes incifores,. 

Tube longitudinal palate (i) future Gresch dem ü the 
de of the foremolt torch through the- dn. of 
ke e e 4 als be 

8 one runs acr £ e te 
-nearer the back than; the 1 Tix pat 2 

Each of the two palato-maxillary is at de back part 
Job the ſide of each noſtril. N 

The fifteenth is the /pinows, Ts is in the middle 

| of the lower part of the noſtrils. This may pope 
te rather thought a double ſcbyndelgſs. 8 

I The connection of the 9 Ye a ſpongieſa, to the ſide of 
each noſtril, is fo much by a membrane in young 

Aubjects, by a ſort of hook, and afterwards by con- 
cretion or union. of ſubſtance in adults, that I Aid not 
know well how to rank it: But if any chooſes to call 
it a ſuture, the addition of two franſoerſe l 0 

| futures may be made to thoſe above named. 5 

l!heſe ſutures of the face (formerly called Lenka) 
have not ſuch conſpicuous indentations as thoſe of the 
ſcull have; the bones here not having ſubſtance e- 

7 Bm nough for farming large indentations, and there 
FI —  deing leſs neceſſity for ſecurity againſt external inju- 

. | ales, 0 or any internal en force, than in the 

| Os | cranium.— 


* 
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er. —Theſe bones are convex externally, and theré- 


Which appear internally, terminate for the tranſmiſ- 
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cranium. Theſe ſutures often diſapear in old people, 
by the bones running into each other; Which can do 
little prejudice, becauſe the principal uſe of the bones 
being ſo numerous here, is to allow them to. be ex- 
tene into a proper form. . : 

It is evident, from the manner of the conjunction 
of theſe bones, that they can have no mene _ 
in common with the cranium. 
nk” purpoſes which this pile of bas: ferves, will 
de ſhew in the deſcription which 1 am te give of 
esch of them... 

_ - OSSA NASL, ſo named from theik Genation! at le 

root of the noſe, are each of an irregular oblong 
ſquare figure, being broadeſt at their lower end, nar= 
roweſt a little higher than their middle, and becom 
ing ſomewhat larger at the top, where they are ragged 
and thickeſt, and have a curvature forwards, that _ 
their connection with the frontal bone: might be ſtrong- 


by better reſiſt any violence from without; and mey 
are Concave ergebe for pen - the dna n 
the noſe.” 
I The lower edge of theſe bones is unequal, ans: is 
ftretched outwards and backwards, to join the carti- 
lages of the noſtrils.— Their anterior ſide is thick, 
eſpecially above, and unequal, that their conjunction 
to each other might be ſtronger; and à ſmall ring 
may be remarked on their inner edge, where they are 
ſuſtained by the ſeptum narium.—Their: poſterior fide, 
at its upper half, has externally''a depreſſion, where 
it is. overlopped "ſome way by the maxillary: bones, 
while its lower half covers theſe bones: 'By which 
contrivance, they do not yield eaſily * to ere. 11 
2 to their fore · part or fides. 
A ſmall hole is frequently to be obſerved: on their | 
enen into which two, three, or four holes, 


ſion of ſmall veins; ſometimes the 0 go. no fur- | 
en 8 the cancelli of the b bones. . 
N . The 
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Tbe IG bones are firm and ſolid, with very "UM 
* or canceili in them; ; the thin ſubſtance of which 
Sox conſiſt not requiring much marrow. 
They are; joined above the Frontal bone, by: the 
middle of the tranſverſe future; behind, to the a- 
ary. bones, by the lateral naſal ſutures; below, to 
the cartilages of the noſe ; before, to one another, 
by the anterior naſal ſutune Gia fan's to the * 5 


. narium. 


Theſe bones ſerve to cover and defend che. root of 
the noſe. | 
In an infant the na/al bonet are proportionally 55 
er, and leſs thick at their upper part, than 1 in an ad- 
ult, but ace otherwiſe compleat. : 
OSS UNGUIS,. or LACRY. MALIA, Are fo na- 
med, becauſe their figure and magnitude are ſome- 
thing near to thoſe of a nail of one's finger, and be- | 
cauſe the tears paſs upon them into the noſmſeG. 
1 - Their. external furface is compoſed of two ſmooth 
. concavities and a middle ridge. The depreſſion be- 
1 hind forms a ſmall ſhare of the orbit for the eye-ball 
to move on, and the one before is a deep perpendi- 
cular canal, or foſſa, larger above than Ae con- 
taining part of the lacrymal /ac and duct. This is the 
art that ought to be pierced in the great operation 
= the Hula lacrymalis. This %% of the bone is 
eribriform, or has a great number of: ſmall holes 
through it, that the filaments from the membrane 
which lines it, inſinuating themſelves into theſe holes, 
migbt prevent a ſeparation of the membrane, and ſe- 
cure the bone in its natural ſituation.— The ridge be- 
+ tween theſe two cavities of the ot wnguis, is the pro- 
r boundary of the orbit at its internal canthus ; and 
14 beyond which ſurgeons ſhould not proceed backwards 
1 in performing operations here. The internal or poſ- 
14 terior ſurface of this bone conſiſts of a N in che | 
1 middle of two convexities. | 
'T'f The ſubſtance of the os unguis is as ine as paper, | 


i | aud vgry . Aman the reaſon 8 5 theſe bones 
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are e often wanting in ſkeletcys , and need little force 
to pierce them in livin ſubj 72 5 . 
Each of theſe bones is joined, ee we rental 
| bone by part of the tranſverſe ſuture; behind, to 
the vs planum of the ethmoid bone, by the ſame "ſu- 
ture ; before, and below, to the maxillary bone, by 
the lacrymal ſuture ;—internally, the M unguis cover-- 
ſome. gh, the ſinus ethmoidales ; nay, are teally conti- 
nuous with the bony ſamelle which make up the ſides 
of theſe cells; ſo that they are as much part of” the 
ethmaid bone as the 8 1 
Theſe unguiform bones compoſe this: FROMIY ins 
ternal parts of the orbits, lodge a ſhare of the lacry- 
mal ſac and duct, and cover the erh tells. Their 
ſituation and tender ſubſtance make a raſh operator 
in danger of gg ny a conſiderable ſhare of the or- 
gan of ſmelling,” when he is performing the operation 
of the us lis; but when theſe bones are 
hurt, they 0 without much difficulty, and con- 
ſequently the wounk i is ſoon cured, unleſs the patient 
labours under a general cacoethes, or there is a prediſ· 
poſition in the bones to caries; in which caſe, a large 
ttain of bad ymptoms follow, or, at belt, hs cure 
proves tedious. 
Theſe bones are fully fornled:; in'a newborn child. 
088.4 MALARUM de) was the name given by 
Colfur, as was already remarked, to all the upper jaw 
but is now appropriated to the prominent ſquare bones 
which form the cheek on each fde.—Before, their 
ſurface is convex and ſmooth; backward; it is une- 


f dual and EunEuve,/1 for lodging part of the  crotaphyte 


muſcles. | 

The four angles of each of theſe bones bebe been 
reckoned proceſſes by ſome. Ihe one at the external 
canthus of the orbit, called the ſuperior orbitar proceſs, 
is the longeſt and thickeſt, Ihe fecond "terminates 
near the middle of the lower edge of the orbit in a 
ſharp point, and is named the zero orbitar proceſg. 
7 third, l near che lower part of the cheek; 
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and thence called maxillgry, is the ſhorteſt, and near- 
elt to a right angle.—The fourth, which is called y- 
gomatic, becauſe it is extended backwards to the =zy- 
gema of the temporal bone, ends in a point, and has 
one ſide ſtraight, | and the other loping.— Between : 
the two orbitar angles there is a-concave arch, which 
makes about a third of the external circumſerence of 

the orbit, from which, a fifth proceſs is extended back- 
wards within the orbit, to form near one third of 
that cavity; and henee it may be called the internal 
orbitar proceſs.—From the lower edge of each of the 


ofa malarum, which is between the maxillary and 2y- 


gomatic proceſſes, the maſſeter muſcle takes its ori- 


Sin; and from the exterior part of the zygomatic pro- 
_ ceſs, the muſculus diſtortor oris riſes; in both which 


Per the ſurface of the bone is rough. 
On the external ſurface of each ee one 


or more ſmall. holes are commonly found, for the 
1 tranſmiſſion of ſmall nerves. or blood - veſſels from, and 
ſometimes into the orbit. On the internal ſurface 


are the holes for the paſſage of the nutricious veſſels 
of theſe bones. A notch on the outſide of the inter- 
nal orbitar proceſs of. each of theſe. bones, aſliſts .» 
form the great ſlit common to this bone and to the 


| ſphenoid, maxillary, and palate bones. 


The ſubſtance of theſe bones is, in proportion to 
their bulk, thick, hard, and ſolid, with ſome cancelli. 
Each of the 92 malorum, is joined, by its ſuperior 
and internal orbitar proceſſes, to the os frontis, and 
to the orbitar proceſs. of the ſohenoid bone, by the 


tranſverſe ſuture,—By the edge between the internal 
and inferior orbitar proceſſes, to the maxillary bone, by 
the internal orbitar future. —By the ſide between the 


maxillary and inferior orbitar proceſs, again. to. the. 
maxillary bone, by the external orbitar future. —By 


the zygomatic proceſs, to the os temporum, by the 29 


gomatic ſuture.  . 
The cheek-bones are entire, and fully oſliied in all 
eir Sk in infants. of 2 fs on bo 0884 
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r- WM dss MAXILLARIA SUPERIORA, are de 


i | largeſt bones, and conſtitute the far greater part of 
0 the upper jaw, which has appropriated the name of 
as mavxillaria to them. The figure of one of them, or 
5 g of the two when joined, is ſo irregular, that words 


R can ſcarce give an idea of it. e 
0 The proceſſes of each os maxillare may be reckon 


k- ; | DP THIS AAS USE PE W 
= ed ſeven. —The #7/ is the long naſal one at its upper 
of and fore-part ict is broad below, and turns 
ral CD EET, . e 
* ſmaller, as it riſes upwards, to make the ſide of the 


| noſe.— At the root of this, a tranſverſe ridge may be 
)Y- - WH obſerved within the noſtrils, which ſupports the fore- - 


Ry part of the upper edge of the os /pongio/um inferius.— 
1 The ſecond is produced backwards and outwards, from 
ch the root of the naſal proceſs, to form the lower fide 

S of the orbit, and therefore may be called orbitari-— 
+ M The edge of this orbitar proceſs, and the ridge of 
he tte naſal one, which is continued from it, make 4 
ad . WF conſiderable portion of the external circumference of 
= the orbit. From the proper orbitar proceſs, a very 
ls rough triangular ſurface is extended downwards and 
* outwards, to be connected to the cheek-bone; and 
a9 therefore may be called the malar proceſs, from the 
he loweſt protuberant part of which ſome ſhare of the 
| maſſeter muſcle takes its riſe.— Behind the orbitar 
to | proceſs, a large tuberoſity or bulge of the bone ap- 
li. | pears, which is eſteemed the fourth proceſs. On the 
We internal part of this we often meet with a ridge, al- 
nd moſt of the ſame height with that in the naſa] pro- 
he ceſs, which runs tranſverſely, and is covered by a 
al ſimilar ridge of the palate bone, on which the back- 
by part of the upper edge of the os /pongie/ſum -inferius 
he reſts.—-The convex back- part of this tuberoſity is 
be rough for the origin of part of the external pterygoid 
By mulcle (a), and more internally is ſcabrous, where 
2 the palate and ſphenoid bones are joined to it.—— 
nn That ſpongy protuberance (6) at the lower cireum- 
all ference of this bone, where the ſockets for the teeth 
4 (a) Albin. de oH. 99... ty atabut $4) 

n (5) Sa | W ; %FͤͥͤͥmmA T 
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are formed, is reckoned the b. The fixth is the 


baſe of the noſtrils, and roof of the mouth; its up- 


edge of the laſt, and forms a ſmall part of the par- 
tition of the noſtrililss. . 


1 temporal rauſcle. 2. A pit immediately before the 
fame proceſs, where the origin of the muſculus eleva- 


ſemicircular great notch, or entry to the lower part of 


teeth (c): The number of theſe ſockets is uncertain ; 
and the four backmoſt teeth of each ſide of each jaw. 


teeth of à living perſon fall out, or are taken away, 


the naſal proceſs, which aſſiſts the os unguis to 


for the jiftula lacrymalis, and therefore ought to avoid: 
the infegior Or leſſer oblique muſcle of the eye has its # | 


_ xz, pralſepiola, locu 


a Wo 
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horizontal plate, which forms the greater part of the 


per ſurface, which belongs to the noſtrils, - is very 
ſmooth, but the other below is arched: and rough, 
for the ſtronger adheſion of the membrane of the 
mouth, which is ſtretched upon it, and in chewing, 
ſpeaking, c. might otherwiſe be liable. to be ſepa - 
rated. —The /eventh riſes like a ſpine from the inner 


The depreſhons in each maxillary bone are, 1. A 
ſinuoſity behind the orbitar proceſs, made by the 


tor labiorum communis, and elevator labii ſuperioris, 
with a branch of the fifth pair of nerves, are lodged 
ſecurely. 3. The hollow arch of the palate. 4. The 


the noſtrils, betwixt the root of the naſal proceſs and 
ſpine of the palate-plate.—Below this, the fore-part 
of the bone is flatted, or ſometimes hollowed by the 
muſculus depreſſar labii ſuperieris. 5. Sockets for the 


for the ſame number of teeth is not in all people, 
vary greatly in their number of roots; and when the 


the ſockets fill up with an offeous net-work, which 
becomes ſolid: afterwards. 6. 'The /acrymal Wl 1 
orm a 
paſſage for the lacrymal duct. This part of the bone 
forming this 5% a, is ſo firm and ſtrong, that a ſurgeon 
ſcarce can per forate it with the ordinary inſtruments 


it in doing this operation. —Immediately on the out- 
ſide of this, there is a ſmall depreſſion, from which 


(e) Bop, SH, alveoli, follulz, mortariolay fræna, locelli, ca- 
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8 origin (4). 7. The canal on the upper part of the _ 
2 great tuberoſity within the orbit, which is almoſt a 
ak complete hole; in this a branch of the ſuperior max- 

* illary nerve paſſes.—Beſides theſe, the ſuperior ſur- 


, face of the great bulge is concave, to receive the un- 
e deer part of the eye.—Immediately above the tranſ- 
„ verſe ridge in the naſal proceſs, a ſmall hollow is 
_— formed by the os ſpongio/tm.-—In ſome ſubjects, the 
r naſal proceſs has a ſmall round pit above the lacrymal 


duct, where the little tendon or ligament of the or- 
bicular muſcle of the eye-lids is inſerted. It is this 


\ tendon, and not the tendon of the larger oblique _ 
©. muſcle of the eye, which there is fome hazard of 
e cutting in the operation of the j/ula lacrymalis. 
j- I!be holes of this bone are, two proper and two - 

73 common, which are always to be found; beſides fſe- 
& veral others, whoſe magnitude, number, Sc. are un- 

2 eertain.— The firſt of the proper is the external orbi- 

f tar, immediately below the orbit, by which the infra 
d WF orbitar branch of the ſecond branch of the fifth pair 

it of nerves, and a ſmall artery, come out, after hav- 

e ing paſſed in the canal, at the bottom of the orbit, 

e deſcribed numb. 7. of the depreſſions.— This hole is 

5 often double, and that when the nerve has happened 

„ to ſplit before it has eſcaped from the bone. — The 

* fecond is the foramen inciſivum, juſt behind the fore - 

Ie | teeth, which, at its under part, is one irregular hole 

„ common to both the maxillary bones when they are 

h. joined; but, as it aſcends, ſoon divides into two, 
m three, or ſometimes more holes: ſome of which open 
2 into each noſtril. Through them ſmall arteries and 
. veins, and a twig of the Reba branch of the fifth. 

mn Pair of nerves paſs, and make a communication be- 
ts tween, or join the lining coats of the noſe and 

id mouth. In ſome ſybjeCts Stenos duct may be traced 
. ſome way on the fide of theſe paſſages next to the 
ch noſe, and ſmall orifices may be obſerved opening in- 

its nnn nn un 9 0 mm 
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(4) Winſlow Ex poſition anatomique des os ſees, $ 276. | 
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The firſt common hole is that which appears at the 
inner fide of the back-part of the fubergſity and of the 
ſockets of the teeth, and is formed by a %% in this 

bone, and a correſponding one in the 'os palati- 

through it a nerve, which is a branch of the ſecond 
branch of the fifth pair, runs to the palate.— The 
other common hole is the great ſlit in the outſide of 
the orbit deſcribed” already, as the ſecond common 
oer the ſphenoid bonne 
On the naſal proceſs often holes may be obſerved | 
for the paſſage of veſſels to the ſubſtance of the bones; 
and, at the back-part of each tuberoſity, ſeveral fora- 
mina are placed, for the tranſmiſſion of nerves to the 
Cavity within: but theſe are uncertain. _. 
All the body of the maxi//ary bone is hollow, and 
leaves a large fprus akin to the frontal and ſphenoid, 
which is commonly, but unjuſtly called antrum High- 
morianum (s). When the os maxillare is ſingle, or ſe- 
parated from all the other bones of a ſkeleton, its 
antrum appears to have a large aperture into the 
.noftrils ; but, in a recent ſubject, it is ſo Wygered at 
its back-part, by the palate bone; in the middle, by 
the as /pongioſum inferius ; before, by a ſtrong mem- 
brane, that one, or ſometimes two holes, ſcarce larger 
than a crow-guill, are only left at the upper part; 
which, after a ſhort winding progreſs, open into the 
noſtrils between the two g ſbongioſa.—At the bottom 
of this cavity, we may often oblerve ſome protube- 
rances, in which the ſmall points of the roots of the 
teeth are contained (f).—This cavern and the ſock- 
ets of the teeth are often divided by the interpoſition 
only of a very thin bony plate, which is liable to be 
_ eroded by acrid matter collected in che antrum, or to 
be broke in drawing a tooth (g). The ſymptoms of 
aà collection of matter here, naturally led us to the 


practice of pulling out the teeth, and piercing | 


through this plate into the antrum, to procure an e- 
JV LVacuation 
Cf) Highmore Diſquiſ. anat, lib. 3. par. 2, cap. rx. 
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vacuation of the collected matter; by whieh | conlide- Ty 


rable ſervice is frequently done (5). 
The maxillary finuſes have the ſame uſes as the 
frontal and ſpbenoidal; and the fituation of the finuſes 
is ſuch, that the liquor drilling from them, from the 
cells of the ethmoid and palate bones, and from the 
lacrymal ducts, may always moiſten all the parts bf 
the membrane of the naret in the different ſituations - 
which the head is in r 


Though the membranes which line the frontal, . 


ſphenuidal, and maxillary. /inuſer, are continuations of : 
8 one which covers the bones within the noſe; yet 


| they are much thinner than it is, and have ſo much» 


ſmaller. veſſels, that the injection which makes the 
membrane of the noſe fed all over, fills only fome : 
few veſſels of the maxillary ſinuſes, and ſcarce is ob- 
ſerved in the frontal and pbenoidul. Are not the 
larger veſſels intended for a more plentiful ſeeretion 
of a viſeid liquor to defend the membrane frem the 
effects of the perflatut, which is conſtantly through - 
the noſe? Are not the membranes: which have the 
ſmalleſt veſſels, caeris- paribur, the- moſt" ſenſible ? 
Are not many phænomena of ſmelling, inflamma-- 
tions of thefe parts, megrim, polypi, &., depending 
on this ſtructure of theſe membrane? 
The ſubſtance of the 9% muxillaria is corrpatt And 
firm, except at the inferior proceſſes, in which the 
teeth are lodged, where it is very ſpong xx. 
The maxillary bones are joined above by the upper 
ends of their naſal proceſſes to the os frontit, by the 
. tranſverſe ſut ure at the ſides of  thefe proceſſes; t“ 
the ofa ungut, by the lacrymal ſutures; to the nat 
bones, by the lateral naſal ſutures; by their orbitar 
proceſſes, to the cheel bones, by the external orbitar- 
ſuatures by the internal ſides of the internal orbitar 
pProceſſes, to the % plana, by part of the ethmeidal © 
ſuture by the Back- part of the tuberoſities, to the. 
palate bones, by the ſuturæ palato-maxillares;—by the 
6) Cowper in Drake's anthropol, book 3. chap. 10. Medical! 
Eflays and obſerr, yol. 5. art. 5 ? TY i ws 
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poſterior edges of their palatine lamellæ, to thes . 
+ palati, by the tranſverſe palate ſuture by their naſal 


ſpines to the vomer, by the | /pinous ſuture zby their 


fockets, to the teeth, by gomphgſis: — by the internal edge 
of the palate · plate, to one another, by the /ongitudinal 
palate ſuture; on the upper and fore: part of which a 
furrow is left for receiving the cartilage which forms 
the partition of the noſtrils between the fore-pars | 
of the noſtrils and mouth, to each other, by the my 

Pachial ſuture ; —ſometimes they are connected to the 


a ſpongigſa e wi a N concretion or union 
hal Es | 


"8 


of ok e They contain ſixteen teeth, give riſe 
to muſcles, tranſmiſſion'to nerves, Oc. as mention= 
ed in the deſcription of their ſeveral parts. ol 
In each of the maxillary bones of a EY 
child, the external orbitar proceſs is hollow, with re- 
markable holes in it; — there are five ſockets for the 


teeth® of which the two poſterior are very large, and, 


| when divided by a ſecond croſs partition, make the 
number of ſockets fix (i). The palate- plate is cribri- 
form about the middle.—The great tuberoſity is not 
formed ;—inſtead of the antrum, there is only an oh 
long depreſſion at the ſide of the noſtrils. 
SSA PALATI are commonly deſcribed as two 
ſmall ſquare bones, at the back-part of the palate or 
roof. of the mouth, though they are of much greater 
extent, being continued up the back-part of the no- 
ſtrils to the orbit (+). Each palate-bone may there- 
fore be divided into four parts, the palate ſquare 


bone, the TEN 5 1 5 ata! ras and orbi- 5 


Te 
© Albin. RR tab, 5. fig. daun de deni. bund. 15 


tar procels 


jun, § I. 
5 (k) Euſtach. tab. 47. fig. T, 3, 6, 7, 3 adus Vidius de Anat, 
Kb. 2. cap. 2. explicat. tab. + big. 19. Winſlow Memoires Rid, 
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The ſquare-bone is unequallys concave, for enlar- 
ging both the mouth and cavity of the noſe. The = 
upper part of its internal edge riſes in à ſpines} after ä 
the ſame manner as the palate-plate of the maxillary 
bone does, to be joined with the vomer.—Its anterior 
edge is unequally ragged, for its firmer connection 
with the palate proceſs of the of maxillare. The in- 
ternal edge is thicker than the reſt, and of an equal 
ſurface, 5 its conjunction with its fellow of the 0 - , 
ther fide. Behind, this bone is ſomewhat in form'of 2 
a creſcent, and thick, ſor the firm connection of the "of 
velum' pendulum palati; the internal point being pro- 
duced backwards, to afford origin to the palato-flaphys . 
linus or azygos muſcle.—This ſquare bone is well di- 
ſtinguiſhed from the pterygoid proceſs by a perpendi- 
cular {ſas which, applied to ſuch another in the A 
maxillary bone, forms a paſſage for the palatine branch 1 
of the fifth pair of nerves; and by another ſmall hole 
behind this, through which a twig of the ſame nerve 
Paffe s.. to P FED a de TT ROT: 
I 'Phe pterygoid proceſs is ſomewhat triangular, hav- 
ing a broad baſe,” and ending ſmaller above. The 
back- part of this proceſs has 3 N in it; 
the two lateral receive the ends of the two plates of 
| the ſphenoid bone, that are commonly compared to a 
1 bat's wing; the middle % makes up a part of what 
is commonly valled the %% pterygoidea;z. the fore-ſide 
F of this palatine pterygoid proceſs is an irregular con- 
cave, where it receives the back- part of the great tu. 
berofity of the maxillary bone. —-Frequently ſeverall 
ſmall holes may be obſerved in this triangular pro- 
ceſs, partieularly one near the middle of its baſe, 
which a little above communicates with the common 
and proper holes of this bone already taken no- 
meg nas 2h I I 
| The naſal lamella of this bone is extremely thin 
and brittle, and riſes upwards from the upper fide of 
the external edge of the ſquare bone, and from the 
narrow extremity of the pterygoid proceſs; where it 
is ſo weak, and, at the ſame time, ſo firmly fixed wo 5 
„ I PRO Cd <a 133 the 
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the maxillary bone, as to be very liable to be broken 
in ſeparating the bones. From the part where the 
plate riſes, it runs up broad on the inſide of the fabe- 
toſety of the maxillary bone, to form a conſiderable 
mare of the ſides of the maxillary finus, and to cloſe 
up the ſpace between the Des- cs the great bulge 
of the maxillary bone, where there would otherwiſe 
be a large flit opening into the noſtrils (/). From the 
middle internal fide of this thin plate, a croſs- ridge 
placed on ſuch another of the maxillary bone is 
extended; on it, the back-part of the os /ponrgroſum- 
inferius reſts.— Along the outſide of this plate, the 
4. 1 <9 faſa made by. the palate nerve is ob- 
At the upper part of this naſal plate, the palate— 
bone divides-into — proceſſes, which I already nam— 
ed orbitar : between which and the body of the phe- 
noid bone, that hole is formed, which I mentioned as 
the laſt of the holes common to the ſphenoid bone. —.- 
Sometimes this hole is wholly formed in the os palati, 
by a croſs plate going from the one orbitar proceſs to 
the other. A nerve, artery, and vein belonging to 
the noſtrils paſs here. The anterior of the two orbi- 
far proceſſes is the largeſt, and has its fore- part con- 
tiguous to the back- part of the maxillary ſinus, and 
its upper ſurface appears in the bottom of the orbit, 
behind the back-part of the or marillare and planum.— 
It has. cells behind, reſembling thoſe of the erb- 
mid bone, to which it is contiguous; it is placed on | 
the aperture of the fnus /phencidatis,. ſo as to leave 
anly a round hole at its upper fore - part. The other 
part of the orbitar proceſs is extended along the in- 
ternal fide of the upper back- part of the maxillary 
tuberoity, to the baſe of the ſphenoid bone, between 
the root of the proceſſus axygos and the pterygoid pro-— 


| : The palate ſquare part of this palate- bone, and its 
pterygoid proceſs, are farm. and ſtrong, with ſome 


' cancellt;: 


* 
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cancelli; but the naſal plate and orbitar proceſſes are 
"ay thin and e 
The palate-bones are joined te the maxillary, by 
5 the fore- edge of the palate ſquare · bone, by the framſ- 
verſe palate ſuture: — By their thin nafal plates, and 
part of their orbitar proceſſes, to the ſame bones, b 
: the palato-maxillares ſutures :—By their pterygoid pro- 
ceſſes, and back-part of the naſal plates, to the ale _ 
| veſpertilionum, by the ſphenoid ſutute: By the tranſ- 
verſe ridges of the naſal plates, to the % /pongroſa 
inferiora, by contact; hence frequently there is an 
intimate union of the ſubſtance of theſe bones in old 
ſculls :—By the orbitar proceſſes, to the ofa plana and 
cellulæ ethmoideæ, by the ethmoid ſuture :—To the body 
of the /þhencid bone by the //phenoid ſuture:— By the 
internal edge of the e ones, to each other,*by 
the longitudinal palate ſuture; and by their naſal 
ſpines, to the vomer, by the ſpinous ſutureeee. 
Ihe palate-bones form part of the palate, noſtrils, 
orbits, and f pterygoideæ, and they cover part of _ 
the ſinus maxillares, ſphenoidales, and ethmoide.. 
Theſe bones are very complete in a new-born in- 
fant, the naſal plates being then thicker and ſtronger 
than in adults; but the orbitar proceſſes have not the 
cells which appear in the bones of adults. 
When we are acquainted with the hiſtory of theſe 
bones, the reaſon is evident, why the eyes are ſo 
much affected in ulcers of the palate, as to be often 
attended with blindneſs, which frequently happens in 
an ill-managed lues venerea; or why, on the other 
hand, the palate fuffers from an z#gylops (n. 
OS SA TURBINATA, or ſpongioſa inferioray re- 
ſemble the ſuperior % ſpongibſa in ſhape and ſub- 
ſtance, but have their anterior and upper edges con- 
"os 5 to the tranſverſe ridges of the naſal proceſſes 
of the maxillary and palate bones —-From their upper 
- ftraight edge, two ſmall procefles ſtand out: the poſte- 
rior, which is the broadeſt, deſcends to cover fome of 
the antrum Highmorianum ; the; anterior riſes up to 
- (m) Hoſſman in Ephemerid. German. cent. I. and a. obſerv. 239. 
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Join the or unguis, and to make park: of the unt 

Below the ſpongy bones already mentioned, there 
are ſometimes two others, one in each noſtril, eh 
ſeem to be a production of the ſides of the maxillary 
inus turned downwards (=). When this third ſort of 
pong bones is found, the middle one of the three 
In each noſtril is the largeſt, and the loweſt is the 
Imalleſt.—Beſides all thefe, there are often ſeveral o- 
ther ſmall bones ſtanding out into the noſtrils, that, 
from their ſhape, might alſo deſerve the name of 
Zurbinata, but are uncertain in their bulk, ſituation, 


and number (9). 


The names of theſe 3 ſuſlicientt one their 
Tpongy ſubſtance, which has no firm external plate 


"covering it. 
I They are joined to the of alla palati, and 


unguis 1 old ſubjects, by a firm union of ſubſtance : 


And as this wude alſo frequently in people _ no 


2 age, ſome (p) are of opinion, that they ſnould 

be eſteemed part of the palate-bones; . (a) 

ink that ſince their upper edge is continued by a 
e to a part of the os ethmoides, they re to be e. | 
med to be a part of this bone. | 

Their uſe is, to ſtraiten the noſtrils, 10 afford a 
large ſur face for extending the organ of ſmelling, to 
cover part of the antra maxillaria, and to aſſiſt in 


forming the under part of the lacrymal ducts, the _ 
_ orifices of which into Favs noſe are cen by theſe | 


bones. 
The ofſs trbinota are nearly complete in a new- - 
born 3 infant. 
„OH ER, or bone reſembling. a ee Þ | 
the. thirteenth of the upper jaw, withcut a fellow, , 
forming the lower and back . of the partition 180 


hy dee e det 460 40 book 3 chap 11 

. ©; (8), Santorin. Obſervat. anatomic. cap. f. 58 9 
( Id. ibid. cap. 5. 5 7. | 

38 Hunauld Memoires de Pacad. des ſciences, 1530. © 

«09: Columk. de re anat. lid, 1. cap. e Onſereat, annan. | 
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Tze figure of this bone is an irregular rhom- 
bpoid.—Its ſides are flat and ſmooth. —lts poſterior. 
edge appears in an oblique direction at the back- part 
of the noſtrils. The upper one is firmly united to 
the baſe of the /phenoid 5 and to the naſal plate 

of the ethmoid; and, when it can be got ſeparated, 
is hollow, for receiving the proceſſus azygos of the 
ſphenoid.— The anterior edge has a long furrow in it, 
where the middle cartilage of the noſe enters. The 
lower edge is firmly united to the naſal ſpines of the 
maxillary and palate bones. — Theſe edges of this 
bone are much thicker than its middle, which is as 
thin as the fineſt paper; by which, and the firm u- 
nion or connection this bone has above and below 
it can very ſeldom be ſeparated entire in adults: But, 
in a child, it is much more eaſily ſeparated entire, 

and its ſtructure is more diſtinctly ſeen: Wherefore 
I ſhall examine all its parts of ſuch a ſubjec. 


Its ſituation is not always perpendicular, but often 


plate of the ezhmoid bone. F 
The vomer is convex at its upper part, and then is 
ſtraight, as it is extended downwards and forwards, 
where it is compoſed of two plates; the edges of 
which have a great number of ſmall proceſſes; dif 
poſed ſomewhat like the teeth of a ſaw, but more ir- 


inelined and bended to one ſide, as well as the naſal | 


regularly, and ſeveral of them are reflected back. = 


Between theſe plates a deep ea is left, which, ſo far 
as the top of the curvature, is wide, and has ſtrong 
ſides, for receiving the proceſ/us azygos of the phenol 
bone. Beyond the arch forwards, the %% is nar- 
rower and ſhallower gradually to the point of the 
bone, receiving for ſome way the naſal lamella eth=; 
.2m0idea ; which, after the oſſification is complete, is 
ſo cloſely united to the vomer by the little proceſſes 
piercing into its ſubſtance, as to prevent any ſepara- 


tion; on which account, it has been eſteemed: by: 


ſome (5) a part of the ethmoid bone. The middle 
cartilage of, the noſe fills up what remains of the 


Ha 


* 


00 Lieutaud. Eſſai anatomiques I, ed. Tos thmoide. 
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Aa at its fore-part.— The poſterior edge of the v- 
mier, which appears above the back- part of the palate 
bones, is broader above; but as it deſcends forwards, 

becomes thinner, though it is: ſtill ſolid! and firm,— 
The lower edge of this bone, which reſts on the na- 
ſal ſpine of the palate and maxillary bones, has a lit- 

tle furrow on each ſide of a ſmall middle ridge, an- 
ſwering to the ſpines of the bones of different ſides, 

and the interſtices between them. This edge, and 
on upper one, meet in the pointed fore-end of this 

The body of the vomer has a ſmooth ſurface, and 

ſolid, but thin ſubſtance; and towards its ſides, where 
it is thickeſt, ſome cancelli may be obſerved, when the 
bone is broken. ) 
It is joined above to the /phenoid and ethmoid bones, 
and to the middle cartilage of the noſe by ſchyndele- 
3X "fs below, to the maxillary and palate bones, by 
1 „ „V% Tr tient eas 
1 T "Phe womer divides the noſtrils, enlarges the organ 
of ſmelling, by allowing place, for expanding the 
1 membrane of the noſe on its ſideq and ſuſtains the - F 
j 38 palate-plates of the maxillary d palate bones, 
2 = which otherwiſe might be in hazarMiof being preſſed 
into the noſtrils; while the vomer $$ ſecured from 
Muffling to one fide or other by the qpuble /chyndele- - 
ſic, by which it is joined to the bon#s above and be- 


— 


n 


11 ; W. SES N . | „ „„ %% IT TER 2 " 

_ +» Theſe, then, are all the bones which compoſe the 

Apper jaw, except the teeth, which are ſo much akin 
to thoſe of the lower jaw, that I chooſe to make one 
deſcription ſerve for both, in which the differences 

: obſervable in them - ſhall be remarked, after the ſe- 

- cond part of the face, the lower jaw, is examined; 

| becauſe the ſtructure of the teeth cannot be well 
underſtood, until the caſe in which they are ſet is ex- 

%% ;/ dd, ¼ĩ e rn C79, 

8 MAAILLLA INFERIOR (t), the lower jaw, ow 


: 


) Tac cr, mandibula, facies, „ = 
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ſiſts only of one moveable bone, and ſixteen teeth in- 


caſed into t. | 
This bone, ed is Duevwbar of the Going: * the 


| Greek letter o, is ſituated ' at the lower part of the 


face, ſo as its con vex middle part is forwards, and its : 


legs are ſtretched back. It js commonly divided into 


the chin, ſides, and proceſſes.— The chin is the mid- 
dle fore · part, the extent of which to each ſide is 
marked on the external ſurface by the holes obſerv= _ 
able there, and internally by the ee of an ob⸗ 

lique ridge. Beyond theſe the jides appear, and are 


continued till the bone, by wee e ien | 


to form the proceſſe. a 
On the fore- part of the 415 a e e ridge ap- 


pears in the middle, on each ſide of which the muſcu- 
li quadrati, or deprefſores labii inferioris, and the leva- 


tores labii inferioris, depreſs the bone: And below 
theſe prints, a ſmall riſing may be oblerved, where 
the depreſeres commence.—On the back-part of the 


chin, ſometimes three, always two; ſmalt protube- 


rances appear in the middle. To the uppermoſt, 
when it is ſeen, the frenum of the tongue is con- 
nected. From the middle one, the muſeuli genio- gloſ- 
fe riſe; and from the loweſt, the genio-hyoidei have their 
origin. Below the laſt; we ſee two rough ſinuoſities 
formed by the digaſtric muſcles. i - 
At the lower and fore part of the e eee ö 
of each fide of the lower jaw, a ſmall eminence may 


be obſerved, where the depreſſor labiorum communis 


riſes. Near the upper edge ot the ſide, a ridge runs 
length-ways, to which the under- part of the muſculus 
buccinator is connected. —Internally, towards the up- 
per edge of each fide, another ridge appears, from 


which the mylo-Hyoidei have their origin, and to which 
the internal membrane of the gums adheres. 


In the upper edge of both chin and 8435 are a 


great many deep pits or ſockets, for receiving the 


roots of the teeth. The number and magnitude of 
theſe ſockets are various, becauſe of the different 
We as well of me mw themſelves, as of their 


"Tus Lölt. 213 es, 


* 
LY. 
» 
"7 
pt. 
4 
i754 
2 
1 
7 
7 
18 
27 
9 
[+ 4 
2 4 
o \ 
of 
x 


0 1 O 3 
r . 


110 Or TRE SK EL ETON. 
roots, in different people. Theſe ſockets in this 


lower jaw, as well as in the upper one, are leſs deep 
as ald age comes on; when frteed from the teeth by: 


any. means, they are ſome time after filled up wit 


an oſſeous net - work, which at laſt becomes entirely 
ſolid, and as ſmooth as any other part of the bone; 


ſo that in a great many old jaws, ore: cannot obſerve: 


a veſtige of the ſockets: But then the jaw becomes 


leſs, and much narrower (42). Hence we may know 


why the chin and noſe of edentulous people are much 
nearer than before the teeth were loſt;- while their 


lips either fall in towards the mouth, or ſtand promi- 


nent forwards. When new teeth are protruded; new 
ſockets are formed (x). The lower edge of the chin 
and ſides is ſmooth: and equal, and is commonly call- 
ed the 4aſe of the lower jaw. — The ends of the baſe, 
vbere the jaw turns upwards, are called its: angles, 
the external ſurface of each of which has ſeveral in- 


equalities upon it, where the maſſeter muſcle is in- 
ſerted; as the internal ſurface alſo has, where the 


plerygoideus internus 18 inſerted, and a ligament ex- 
tended from the ,yloid proceſs of the temporal bone 
ee eee , bn . e 
The proceſſes are two on each ſide.— The anterior 
fharp thin coroncrd ones have the crotaphyte muſcles 


_ inſerted into them. The poſterior proceſſes or con- 


dyles (y) terminate in an oblong ſmooth» head, ſup- 


ported by a cervix. The heads, whoſe greateſt lengtn 


is tranſverſe, and whoſe convexity is turned forwards, 
ate tipped: with: a cartilage, as the articulated parts 


of all other moved bones are. The fore - part of the 
root and neck of theſe condyloid proceſſes are a little 
hollow and rough, where the external prerygeid muſ- 


cles are inſertel. 


The holes of the lower jaw are two on each ſide; 


one at the root of the proceſſes internally, where a 
large branch of the third branch of the fifth pair of 


1 . 1 


(x) Fallop. Obſerv. aner. = ET 
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nerves enters with an artery, and a vein returns. A 
ſmall ſharp proceſs frequently juts out backwards 


from the edge at the fore · part of this hole, to which 
a ligament extended from the temporal bone is fixed 
(y), which ſaves the nerve and veſſels from being 


too much preſſed by the pterygoid muſcles. From the 


lower ſide of this hole, either a ſmall ſuperficial ca- 
mal or a furrow deſcends, where a branch of the 
nerve is lodged, in its way to the mylo-Hyoideus 
muſcle and ſublir.gual gland (z). The other hole is 
external, at the confines of the chin, where branches 
of the nerve and veſſels come out. The canal be- 
-twixt theſe two holes is formed in the middle of be 
ſubſtance of the bone, and is pierced by a great num- 
ber of ſmall holes, by which the nerves and blood- 


veſſels of the canrelli and teeth paſs.— This canal is 


continued a little further than the external hole at 
the chin. On account of the veſſels and nerves in 
the lower jaw, fractures of it may be attended with 
dangeipus fp tems 24 0 a 
The ſurface of the lower jaw is hard and firm, ex- 


cept at the ſpongy ſockets, where however it is ſtronger 
than the upper jaw:—lts internal ſubſtance is cellular, 


without any ſolid partition between the cancelli in its 


middle. At the baſe, eſpecially of the chin, where 
this bone is molt expoſed to injuries, the ſolid ſides 
of it are thick, compact, and har. 

The lower jaw generally receives the roots of fix- 


teen teeth into its ſockets, by gompliais, and its con- 
qhloid proceſſes, covered with cartilage, are articulated 


with the temporal bones, in a manner that is not com- 
monly deſcribed right: For, as was already mentioned 
in the deſcription of the temporal bones, not only the 
fore · part of the cavity between the zygomatic, auditory, 


and vaginal proceſſes, but alſo the adjoining tubercle at 


the root of the aygomatic proceſs of each or temporum is 
covered with a ſmooth cartilage, for this articulation. 
Flere alſo an intermediate 


moveable cartilage is pla- 
60 Weitbrecht Syndeſmolog. fig. 32. . 


) Palfyn. Anat. ebirur. traité 5. chap. 6 
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ced, which being thin in the middle, and thick at:the 
edges, is concave on both ſides; and is connected ſo 
firmly by ligaments to each condyle, as to follow the 
motions of the condyle and fo looſely to the temporal - 
bone, as readily to change its ſituation from the ca- 
vity to the tubercle, and to return again; while the 
common ligament of the articulation affords ſpace e- 
nough for ſuch a change of place backwards and 
forwards; but, like other ligaments of the joints by 
ginglimus, is ſtrong and ſhort at the ſides, to confine 
the lateral motions. 14 | 


S243 24 


When therefore the teeth of both jaws coincide, 

the condyles are lodged ſecurely in the temporal cavi- 
ties, but their motions to either fide muſt be confin= 
ed both by the firmneſs of the ligaments, and the 


ling brims which are on each fide of the cavities.— 
$3 When the jaw is brought directly forwards, the con- 
2 Bm dyle and intermediate cartilages deſcend and advance : 


EH forwards upon the tubercles.—In this fatuation the 
1 lateral motions are a little more free than in the for- 
mer one, from the want of riſing brims to ſtop the 
condyles. When the fore- teeth of the lower jaw are 
moved forwards, and to a ſide, the condyle of the 
oppoſite ſide is either advanced from the cavity to the 
tubercle, while the condyle of the ſame: ſide remains 
In the cavity; or if both condyles are on the tu- 
bercles, when the jaw is moved obliquely to a ſide, 
the condyle of the ſide to which the motion is made, 
ſlides back from the tubercle to the cavity. — When 
the mouth is opened by the deſcent of the lower jaw, 
the fore- part of it, where the depreſſing muſeles are 
fixed, is drawn backwards, as well as downwards, 
While reſiſtance is made to the angles moving back- 
wards: by the maſſeter and internal pterygeid rauſcles, 
and, at the ſame time, the external pterygoid draw the 
condyles and their moveable cartilages for wards; and 
therefore, when the mouth is opened, the condyles 
are carried forwards upon the: tubercles, and the axis 
of motion of the bone is a little above its angles. 
But in this ſituation there is leſs reſiſtance than in 
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eaſe which ſeldom happens, except when people are 
gaping too wide; and therefore the eommon practiee 


f nurſes, who Fupport- the jJaw-of -infants when they 
are yawning, is reaſonable. In chewing there 8 


ſucoeſſidn of the motions above deſcribed (a). 
Here a general remark may be made, That e 
ever moveable cartilages are found in joints, either 


the articulated bones are of ſuch a figure, or ſo join- 


ed and fixed by their ligaments, that little motion 
would be allowed without ſuch cartilages; or elſe 
- ſome motions are neceſſary to the right uſe of the 
member, which the ſorm of the articulation would 
not otherwiſe admit of. This will more fully appear 
after the ober Jie with un cartilages are des" 


ein a:child bern 40 the full time, the lower jaw is 
: compoſed of two bones, connected by a thin carti- 


lage in the middle of the chin, which gradually oſſi- 
fies, and the tWo bones intimately unite:—In-each of 


_ theſe bones there are ve or fix ſockets for teeth, as in : | 


_ the upper jaw. | 

After 4. 6668 thi deſcribed the incuſement. of the 
teeth, the inſertion of ſo many muſcles of the tongue, 
and of the or yoideu, the connection ef the mem- 
brane of the tongue to the maxillary bone, and the 
motions of this bone; it is eaſy to ſee, that the lower 
jaw muſt be a ee antennen; in n 
egitim 

Phe TEETH are dhe brd whine dodies placed 5 in 
the ſockets of both j jaws. Their number is general- 
dy ſixteen above, and as many below; 1 _— 

| have more, others have fewer. | 
The bread thiek part of each tooth which A | 
_ without/:the ſocket, is the baſe or body ((5).—The 
gs A ry into the WY are the roots 
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"a For” 2 more full account of this ERS with Edinburg 
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or fangs, which become gradually ſmaller towards the 
end fartheſt from the baſe, or are nearly conical, by 


which the furface of their ſides divides” the preſſure 5 


made on the baſes, to prevent the ſoſt parts, Which 
are at the ſmall points of the ſockets, to be hurt by 


ſuch preſſure.— At the place where the baſe ends, 


and the roots begin, there is generally a ſmall circu- 


lar depreſſion, which ſome call the neck or collar. 


Without the gums, the teeth are covered with no 
membrane, and they are ſaid to have no proper perio- 


eum within the ſockets ; but that is ſupplied by the 


reflected membrane of the gums; which, after a 
good injection, may be evidently ſeen in a young 


ſubject, with the veſſels from it penetrating into the 
ſubltance of the teeth; and it may be diſcovered in 


any tooth recently pulled, by macerating it in wa- 
ter (c). The adheſion of this membrane to theſe 
roots is ſtrengthened by the ſmall furrows obſervable 


n chem FP 
Each tooth is compoſed of its cortex, or enamel, 


and an internal bony ſubſtance. The cortex has no 


cavity or place for marrow; and is ſo ſolid and hard, 
that ſaws or files can with difficulty make impreſſion 
on it. It is thickeſt upon the baſe, and gradually, 
às the roots turn ſmaller, becomes thinner, but not 
proportionally to the difference of the ſize of the baſe 
and roots.—The fibres of this enamel are all perpen- 
dicular to the internal ſubſtance, and are ſtraight on 


the baſe, but at the ſides are arched with a-convex 


part towards the roots (d); which makes the teeth 
reſiſt the compreſſion of any hard body between the 
Jaws, with leſs: danger of breaking theſe fibres, than 
if they had been ſituated tranſverſely. The ſpongy 
ſockets in which the teeth are placed, likewiſe ſerve 
better to prevent ſuch an injury, than a more ſolid” 
baſe would have done. —Notwithſtanding the great 
hardneſs of this cortex, it is waſted by manducation. 
VV Hence 


(e) Comper Anatom. explicat. tab. 93. fig. 5, It. E. 
(d) Haver's Oſteolog. nov, diſc. I, | 
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Hence the ſharp. edges of ſome teeth are hunted, 
and made broad, while the ' rough ſurfaces of others 
are made ſmooth and flat, as people advance in life. 
The bony part of che teeth has its fibres running 
ſtraight, according to the length of the teeth. When 
it is expoſed to the ait, by the breaking or falling off 
of the hard cortex; it ſoon corrupts. And thence ca- 
rious teeth are often all hollow WAN when a very 


7 ſmall hole appears only externally. ©1199 


The teeth have canals formed in ell middle, 
primes! their nerves and 'blood-veſſels: are lodged; 
which they certainly need, being conſtantly waſted 
by the arm they are ſubjected to in manduca- 


tion, and for their further growth, not only after 
- they firſt appear, but even in adults; as is evident 


when a tooth is taken out: For then the oppolite one 
becomes longer, and thoſe on each ſide of the empty 
ſocket turn broader 3 ſo that when the jaws are 
brougbt together, ie is ſcarce obſervable where de 
booth is wanting (a. 1 9155 We, 


The veſſels are eaſily traced 1 lch a8 they ate in 


the large canal, but ean ſcarce be obſerved in their 
diſtribution from that to the ſubſtance'of the teeth of 


adults. Ruyſch (5) however affirms, that after injec- 
tion, he could trace the arteries. into the hardeſt part 
of the teeth: And Leewenhoek ON ſuſpected: the fi- 
bres of the cortex to be veſſels. In children 1 have 
frequently injected the veſſels of the teeth as far as 
their baſe: And in ſuch as are not intirely oſſified, 


one can with a lucky injection fill ſo many veſſels, as 


to make both the outſide and inſide of ae cortical 
part appear perfectly red. This plentiful ſu pply of 
veſſels mult expoſe the teeth to the fame diforders 
that attack other vaſcular parts; and ſuch teeth as 


_ have the greateſt number of ves muſt have the 


moſt numerous chances of Waluß ſeized with . 
diſeaſes. , ee ne e 315 an 


2 Every root of each tooth ha, NN a diſtinct 3 
N FER 5 44 N 3c Kt 44 LS 21. i993 WD "1's with. 


41 (08h Ingraſ. de tumor. cap. I. p. 24. 25 "A | 


(3) Theſaur. 10. num. 27. 1 
(e) Arcan, natur. continuat. * a3. 10 2 A 4 4 oy 
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with veſſels and. nerves in at. Tbeſe N Ale 


ther, as they approach the baſe of the todth; and at 
laſt are only ſeparated by very thin plates, which be- 
ang generally incompleat, allow a communication of 
all the canals; and frequently one common cavity 
only appears within the baſe, in which a pulpy ſub- 
Na ge compoſed of nerves and veſſels is lodged. The 
condition therefore of the nerves here, bears a ſtrong 
analogy to that of the cutaneous nerres e ne 
for. the ſenſation of touchi raid; with | 
The entry of the r theſe. — f is n ſmall 
bole placed a little to a fide of the extreme point of 
each root; ſometimes, eſpecially in old people, this 
hole is entire . cloſed up, and F ey Nerves 
and blood-veſſels are deftroyed (d). 
The teeth are ſeen for a conſiderable 300 in lands 
2 mucus contained in a membrane, afterwards a * 
cortical plate, and ſome few offeous layers | 
within the membrane, with a large cavity filled 4 
mucit in the middle; and gradually this exteriot ſhell 
tdetuurns thicker, the cavity decreaſes, the quantity of 
miucus is leflened, and this induration proceeds till all 
the body is formed; from which ** yoors are oe 
; wards produced. | 
In young Lubjects, different famina ot eee ; 
of teeth are to be obſerved. Theſe next the gums 
I +hinder:ordinarily the deeper ſeated ones from making 
i I | their way out, while theſe prevent the former from 
| 
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1 fending out roots, or from entering deep into the bo- 

3 IU: n LI WO Ong: ng n Tek 

| 4 „„ ate ſeldom born . oe, thor. at i 
: Shes of age they have twenty; and «heir number 
i | I does not increaſe till they are about ſeven years old, 

Þ -when the teeth that firſt made their way through the 

ums are thruſt out by others that have been formel. 

r in the jaw, and ſore more of the geeth begin 

7 diſcover ee e back in . mouth. 
. -E. + 1 th Ain! 4 About 
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teeth with more than one root, come nearer each o- 
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| motion, they are not to 8 78 


— 


155 or rr 8 K BLE TON | any. 


About fourteen years of age, ſome more of the firſt 
crop are ſhed, and the number is increaſed.— This 


ſhedding of the teeth is of good uſe; for if the firſt 
had remained, they would have ſtood at a great diſ- 


tance one from another; becauſe the teeth are too 
hard | in their. outer. ern, to increaſe ſo faſt as the 
jaws do. Wbereas both the ſecond layer, and the 
teeth that come out late, meeting; while they are 
ſoft, with a conſiderable reſiſtance to their growth in 


length, from thoſe ſituated: upon them, neceſſarily 


come out broad, and fit to make that ien guard o 


the mouth (e), which they now form. 
The teeth are joined to the ſockets by n and 
the gums contribute to fix them there; as is evident 


by the teeth falling out when the | gums. are any way 
| deſtroyed, or made too ſpongy; as in the /eurvy or 


ali vat ions: whence ſome 0 claſs; this: articulation 


with the Marca. e HIVE - 


The ules of the teeth are to e our aliment, 


"and to aſſiſt us in the Ned ep of ſeveral Jets. 
: ters. Tat Ft) - 185 3 


Though the 70 55 far agree in beit e 
pet, becauſe of ſome things wherein they differ, ther 


are generally divided into three I Viz." inci 1 705 8 
canini, and molare. 19 2ud alk. -< 

The inciſores (V) are the 5 e in 1 cds jaw, | 

| receiving their name from their office of cutting dur 


aliment; for which they are excellently adapted, being 
each formed into a ſharp cutting edge at their baje, - 
by their fore - ſide turning inwards there, while they 


are ſloped down and hollowed behind (i); ſo that 


they have the form of wedges; and therefore, their 
power of acting muſt be conßderably increaſed. 
Seeing in the 155 5 of the inriſores,. a perpendicular 
compreſſion is only neceſſar ty without any lateral 
fixed 1 in u their 9 
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The two inthe upper jaw are called eye reeth, from 
the communicatien of nerves Which is ſaid to be be- 


In) Fauchard, Chirurgien dentiſte, chap. 1 


as the other teeth are, each having only one ſhort 


root, but that is eee backwards, than | 


to either ſide, to have the greateſt ſtrength We it 
ben ſtrongeſt force applied to it (). 


The :ncyfores of the upper jaw, eſpecially the two 


| middle ones (/), are broader and longer generally: than | 


thoſe of the under jaw. 


In a newborn infant, the outer ſhell of the body | 
if theſe teeth is only hardened. —Afterwards, when 
the fomina.of>twoiſets are formed, each has its own 
docket, thoſeneateſt: to the edge of the gums being 
placed more forward, and the others are lodged far- 
Kher back within: thejawsbones. | 


:Carzni (m), from the reſemblance to dogs tuſks, 
are one: on/cach ſide of the inciſares in each j 


— 


twixt them and the eyes.— The twe in the lower jaw 


are named angular or wikeateoth, becauſe ey ſupport | 


che angles of the mouth. | 
The canini are broader, longer, W ſtronger, than 


the inciſorer. Their ꝓaſes are formed into -a ſharp | 


edge, as: their are; only that the edge riſes in- 
to a point: ĩn eee of them Tres gene- 
. but one long root, though ſometimes 'they have 
two (a). The roots are crooked towards the end. 
The cnnini of the upper jaw are (larger, longer, anti 
with more crooked roots, than thoſe of the under 
Jaw. The form of their baſe is fit both for piercing 
and cutting, and the long crooked root of each makes 
it ſecure in the ſocket. 


The ranini'of a child are in much the fame condi. Z 
tion as the Yneifores are. 


eee eee eee have Nik 


} itheiriname- ene they grind our food, : are hs ae 
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- (A) Lettre Pl Folteologie, aſcribed to Du . 
(/) Duales. 


m) Kuvedovris, riſorii, fractorii, collateriles, ann 


* 


(% MunirTery Yeupor, MUG ANATUS, ra, maxillary wen- 
ante, 2785 buccyranh. 
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ly frye in each Gde-of: each jaw z e Their: 


baſes are broader, more ſcabrous, and with a. thinner 
cortical-ſubſtance, than the other teeth. They have 
alſo: more roots, and as theſe roots generally divari- 


cate from each other; the: partitions of :the ſockets! 


between them bear aflarge ſhare of the great, preffure” 


' they ſuffer, and hinder it to act; on — Points (p). 


The baſe of the firſt grinder has an e e pointed 


in the middle, on its outſide, reſembling the canin 


from whictit ſlopes inwards:till it riſes again into a 


point.—It has generally but one root, ich ſomes) 
times is long and-crooked-at its point. ; 


The ſecond dent molanir has two P its bee 5 


riſing near equally on its out and inſide.—It has two 


roots, either ſeparate or run together, but ſhorter than 


the root of the firſt . Theſe two anterior grinders are 


much ſmaller than the three ther are 8 farther” 


back in the mouth. 


The third and fourth abe; very hire in their baſesy: 5 
vith four or five points cov, A+ and: den e 


three or mote roots. 


ITbe fifth, called commonly Aire W (9%; from 
its coming through the gums later than the other 
grinders, has ſour points on its baſe, which is not 


ſo large as the baſe of the an and“ e, and its 


roots are leſs numerous. 
The. inoiſares of the upper jawz t ee tan 


thoſe of the lower jaw, make the ſuperior grinders to 
be placed ſo much farther back than the lower ones, 


that when they are brought together, by ſhutting the 


mouth, the points of the gtinders of tlie one jaw en- 


ter into the depreſſions of the oppoſite grinders, and 


they are all equally applied to each other; notwith- 


ſtanding the inequality of their ſurfaces. ,-! 
The numerous roots of! the denter: eee prevent 


their dooſening by the lateral preſſure they ſuffer in 3 


e and 48 18 En re e 
| more 


(p) Lettre fur Yoſteologle. 


(2 Ecgpovignpes nets ne ns dec, — 45 
ætatem m complentes, genuini,; modera OY 


— 


120 or THE SKEL E T ON. 


wore ſpongy, and the teeth are more liable, 57 eter 
ſituation, to fall out (7), the grinders there have more 
numerous and more ſeparated roots than in the lower 
jaw (6). The number however of the roots of the 
teeth of both ja ws is very uncertain; ſometimes they 


tin The diſpoſition of ſuch as are diſtinCt is alſo 
various; for in ſome the roots ſtand out ſtraight, in 


crooked inwards. When the roots are united, we 
can ſtill diſtinguiſh them, by. remarking the number 
of mall holes at their points, which determine the 
- 25m of roots each tooth N to be reckoned to 

„ 

At the time 5 — 98 10 two e N in 
esch jaw have begun to oſſify, and that at little more 


ing out from it. — The temporaneous grinders are 
placed more directly upon the internal ſet than the 


the bone of the jaws between the two ſets; in other 


Wn children, the Two. ſets. 1 no bone beet (nent - oh : 


tween them. 
From what 1 been Cid; 5 tht anſwers to the follow- 


ing queries may be givenn. 


Why are children ſubject to lend 8 FO | 


vulſion, vomiting, purging, Sc. when their teeth 
are breeding or cutting the gunis? 15 
Why in children do the dentes incifores firſt out eiche 
- 8 gums, the canini next, and molares 3 5 | 
+ „ Why do children ſhed their-teeth?. oO | 
, - Wherefore: have theſe temporaneous teeth. (generally 
no roots, or very ſmall ones: 4 
= Why have theſe firſt teeth ſometimes roots; and 
= that more frequently in teeth pulled 7 In art than in 
ES - ich are gg 995 nature 8 nig 
I 3K! A "Why 
5 69 Gde. de offid. . ae Wet ET | Hos 9491 ©) 
us (%) Fauchard. Chirurg. dent. eee 3 oy = <5) 


. W e — p. Fiala: 98 47130 F 991908 - 


7 : f 5 


are more, ſometimes fewer; frequently feveral roots 
Are . together; at other times they are all diſ- 


others they. ſeparate, and in others; again they are 


than the baſe; which has ſeveral ſharp. points ſtand- 


other two claſſes are; ſometimes there is a piece of 0 


Os Ar S KE LE TON 


Why do cheſe roots "frequently come eus. "2 
| through. the gums? . 
Whence come Loh 3 or tuck: wenh ? 7: 34s 
How do theſe'teeth ſometimes go into "7 be natural 
row SR the others, after pulling: a rotten tooth near X. 
9 
How have ſome people got two rows ; of teeth, in 
; one or both; Jaws (5)? 8 BY | 
Why do the teeth 85 old- people looſen, and then EX 
drop out entire? 
Whence ariſe the new w ſets of teeth which: ſeveral 
old people obtain (c) 7). 57 451 
: Why are not the gms of Wahlen old people torn 
by the hard ſockets in chewing 
bags br are the teeth inſenſible when Nightly filed or 
raf ed: e a Na . 1 
L come 5 to ns oft: eat or cold, to 
8 ſet on edge by acids, or to give an uneaſy ſenſa- 
tion when Sean or ey. ſud matten ate ien be- 
8 "oo j- 
Why does a perſon who has a  pained cotghs imagine 
it longer than any other? 
What is the reaſon of ſome e dying 8 * 
ſed, upon raſping or filing down an overgrown tooth (d) 2 | 
How do the teeth break and moulder away 5 N 
out any pain in ſome people, and not in bir ea 
Wbat parts are affected in the tooth-ach? 
What are the cauſes of the tooth-ach? . 
May worms be reckoned among theſe * (e) 8 
Why are the dentes.- Ee moſt e to. that * 
diſeaſe 5 
| In what diferent manners e the fevernh, claſſes X41 
| * teeth to be extracted when fuch an ene is 


1 


FT - — F 
Whence proceeds the violent obllinate — | 
I 01 Blat comment. 55 dene Ne, 55 1. 3. | 
| (e) Hoffman. orn. mi „V 
(a4) Bartholin. 1 . ug 4. 3 1 . os 


| | de) Jacob. in AR. Hafn. vol. F. obſ. 107,—Pechlin, e me; 
= Ge. Ub. 4, ob. eee Hiſt, medic ca Wh 5 
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which ſometimes attends. the drawing of teeth (c)? 


Why is it more difficult and dangerous to: draw the 
eye-teeth than. any other? 
What makes it impoſſible frequently to kw grin- 
+ Jews: without bringing away pans of the Jaw-bone with 
them, or breaking the fangs ? 
Why do teeth ſoon replaced after being extradited, | 
become again fixed in the ſockets ()? 
According to the diviſion made of the Keleton, we 
ſhould now proceed to the deſcription of the trunk 
of the body. But muſt firſt conſider a bone, which 
cannot well be ſaid to belong to either the head or 
the trunk; nor 18 it immediately joined to any other, 
and therefore is very ſeldom preſerved with ſkeletons. 
However, it is generally deſcribed by authors after 
the bones of the face: In obedience therefore to the 
| + method, I ſhall next examine the ſtructure 


Tbe OS HYOIDES (e), which is danse 3 
rally between the root of the tongue and the / 


Ic is properly enough named hyozdes, from the re of pon 1 


blance it bears to the Greek letter v, and may, for a 
elearer demonſtration of its ſtructure, be diſtinguiſh- | 
ed into its body, cornua, and appendices. 

The body is the. middle broad part, convex before, 
and hollow behind. The convex fore-part is divided 
into two, by a ridge, into the middle of which the 
mylo- Hyoidei, and into the ſides the Ale G yoidei, muſ- 
cles are inſerted. Above the ridge, the bone is hori- 
zontal, but ire in the middle by the inſertion of 
the two genio-Hyoidei eee and a little hollowed 
more laterally n glaſk.—Below the ridge, it 


is convex, but a little 14 in the middle by the 


© irs and pi 42855 mare, eee by the coraco 


(% Pare, livre 6. chap. . lib. 2. cap. 27. ct 30. --—Moe- 


bi Fundam. medicin. cap. 9.—Ephemerid. German. dec. 1. ann. 3. 


obſ. 319.—Fauch. Chirurg. dentiſte, tom. 1. chap. 23. obſerv. 7. 

(( 4) De la Motte Yang, tom. I. chap. 25 2.—Fauchard, 

Chir ace * . chap. 29. ah, 
(e) des, ambdoides Erg H, a os zutt 

E "08 morſus Adam, » os laude, in: | 


* 


byoidei.— The concavity behind faces backwards and 
downwards to receive the zhyroid cartilage, when the 
larynx and the ar Ayoider are pulled towards each other 
by the action of the fferno- bycidei and byo-thyroidee 
muſcles; and to its upper edge, the ligamentous 
membranes of the high, tongue, and thyroid car- 


a 15 . %%% 
The cornua of the (i) os Hyeides are ſtretched back - 
wards from each fide of its body, where often a ſmall 
furrow points out the former ſeparation; for in young 
ſubjects, the body and Cornu are not one continued 
ſubſtance, as they come afterwards to be in adults. 
Theſe cornus are not always ſtraight, nor of equal 
length; their two plain ſurfaces ſtand obliquely ſlop- 
ing from above outwards and downwards.—lInto the 
external, the cerato-glofſus is inſerted above, and the 
_ thyro-hyoideus muſele below; and to the one behind, 
the ligamentous membrane of the tongue and larpni 
adheres. Each of the cornuva becomes gradually ſmall- 
er, as it is extended from the baſe; but ends in a 
round tubercle, from which a moveable cartilage ſtands 
out, which is connected to the upper proceſs of the 
. ] ˙ ono Eno To „ 
Wbere the body of the os hhyoider joins on each fide 
with its cornus, a ſmall ſtyliform proceſs, called 
appendix (g), riſes upwards and backwards, into which 
the N alteri, and part of the byo-glofſe 
muſcles are fixed. From each of them a ligament is 
ſometimes extended to the Hyloid proceſſes of the tem- 
poral bones, to keep the 25 Hyoides from being drawn 
too much forwards or downwards. The part of this 
ligament next to theſe proceffes ſometimes forms into 
ſeveral cartilages, which afterwards oſſify in old peo- 
ple. Ruyſeh (5) fays, that he has ſeen this offification 
continued as far up as the ſtyloid proceſſes, which 
were therefore joined to the os byoides by anchylofis. 
The ſubſtance of the os Hyeider is cellular, but eo- 
vered with a firm external plate, which is of ſufficient 


” | „ ___ ſtrength 
| bd Coven. jatorg ipftriors, . 5 
: rurk ſuperiors, latera ſuperiora, oſſa graviformia. 

& Adverſ. anat. dec. 3. 59. 1 
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ſtrength to bear the actions of! ſo many: wuleles ad wo 
are inſerted into it. 


It is not articulated with: any nes of the body, ex- 


Fl We 


cept by means of ede muſeles and Aienmentn mens 


| £51 ©. Pits ; [li 't 
The uſe of . os (36577 is to ſerve as a ſolid le- 


ee the muſcles to act with, in raiſing or depreſ- 


ſing the tongue and larynx, or in een, and 9 8 


miniſhing the capacity of the auger. 
At birth, this bone is in a cartilaginous Rate g ; ex- 


cepting a ſmall point of bone in the middle of its 
body, and in each of the cornua. The appendices | 
6 remain eee _— Ten 


% ru 2 b K. 
, 1 HE TRUNK conſiſts of. the ſpine, bel, wy 


thorax. 


The SPINE (a) is the long pile of bones extended 


from the condyles of the occiput to the end of the rump. 


It ſomewhat reſembles two unequal pyramids joined 


in a common baſe. It is not, however, ſtraight; for 


its upper part being drawn backwards by ſtrong muſ- 
cles, it gradually advances, forwards, to ſupport the 


* eſophagus, veſſels of the head, Q c. Then it turns 


backwards, to make place enough for. the heart. and 
lungs. It is next bended forwards, to ſupport the 


viſcera of the abdomen. It afterwards turns back- 
wards, for the enlargement of the 2 And laſt- 


ly, it is reflected forwards, for. ſu 
.great gut. 


1 the loweſt 


The em is ls divided into true and 4 2 


wertebre ; ; the former conſtituting the long upper py- 
ramid, which has its baſe below; while. the fa/ fe ver- 


tebræ make the ſhorter lower pyramid, whoſe aſe is 


3 255 7; 5 & 7 bs * 
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607 rogue vor e Wh wk. rehm, tergua , dena carina. - 
* 5 e FL fn 3 | 
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they are almoſt in the form of a 


R 


8 Fallop. Obſervat. anatum. 
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The TRUE VERTEBRE (6) ate the twenty fout | 
upper bones of the ſpine, on which the ſeveral mo- 


tions of the trunk of our bodies are performed; from 
which uſe they have juſtly got their name. 
; 5 5 of theſe vertebre is compoſed of its body and 
Sees a „„ 
Prrbe body is the thick ſpongy fore-part, which is 
convex before, concave backwards, horizontal and 
plain in moſt of them above and below. Numerous | 
ſmall holes, eſpecially on the fore and back part of 


their ſurface, give paſſage to their veifels, and allow- - 
the ligaments to enter their fubſtance—The edges of 


the body of each vertebra are covered, eſpecially at 
the fore-part, with a ring of bone firmer and more 
ſolid than the ſubſtance. of the body any where elſe. 
Theſe rings feem to be joined to the wertebre in the 
form of epiphyſes, but are alledged by ſome 4 to be 
the ligaments oſſiſied. They are of great uſe in pre- 
venting the ſpongy bodies 


motions of the trutik. ; FO Ls 
Between the bodies of each two adjoining vertebres 

a ſubſtance between the nature of ligament and car- 
tilage is interpofed ; which ſeems. to conſiſt of con- 


from being broken in the 


_ centrical curye 5e when it is cut horizontally ; 


but when it is divided perpendicularly, the fibres ap- 
pear oblique and. decuflating each other (d). —The 
outer part of the intervertebral ligaments is the moſt. 
ſolid and hard ; and they gradually become ſofter till 
 glairy liquor in the | 
centre; and therefore theſe ſubſtances were not im- 
y calted mucous ligaments by the ancients (e). 


| The external fibrous part of each is capable of being 


greatly extended, and of being comprefſed into a ve- 
ry ſmall ſpace, while the middle fluid part is incom- 


DFF ˖ ĩ ˙˖—VA—T——Tr Sond nos | 


3 between 
8 5 reepiyyie, ſpondyli, oſſa orbiculata, ofla yertebrata, 
Cula. | : | 8 Gp . | 


vert: 


d) Blancard, Anat. reform. cap. 33, Weitbrecht, Syndeſanc- 
Pg. ſect. 4. § 15. | TOY 4 


(<) Galen de uſu part. lik, Ja. cap. 46. 
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between the circumference and centre approach in 
their properties to either, in proportion to their more 
pans or more fluid texture. The middle point is 
herefore a fulcrum, or pivot, on which the motion of 
a ball and ſocket may be made, with ſuch a gradual _ 
yielding of the ſubſtance of the ligament, in_which- 
ever direction our ſpines are moved, as ſaves the bo- 
dy from violent ſhocks, and their dangerous con- 
ſequences. (). — This ligamento-cartilaginous ſub- 
ſtance is firmly, fixed to the horizontal ſurfaces of the 
bodies of the vertebræ, to connect them, in which. it 
.is aſſiſted by a ſtrong membranous ligament, which 
lines all their concave ſurface, and by ſtill a ſtrong- 
er ligament that covers all their anterior convex ſur- 
We may lay it down as a general rule, notwith- 
ſtanding ſome exceptions, That the bedies of the ver- 


_ 


tebræ are ſmaller, and more ſolid above; but as they 
deſcend, they appear larger and more ſpongy 3; and 
that the cartiJages between them are thick, and the 
ſurrounding ligaments ſtrong, in proportion to the 
largeneſs of the vertebræ, and to the quantity of mo- 
tion they perform: By which diſpoſition, the greater 
weight is ſupported on the broadeſt beſt ſecured baſe, 
and the middle of our body is allowed a large and ſe- 
cure motion. 3 | p TY 52 5 | mo oy 
From each fide of the body of each veriebra, a bo- 
ny bridge is produced backwards, and to a ſide; from 
the poſterior end of which, one ſlanting proceſs riſes, 
and another deſcends; the ſmooth, and what is ge- 
nerally the flatteſt fide of each of theſe four proceſſes, 
which are called the obligue (g], is covered with a 
Imooth cartilage; and the two lower ones of each 
vertebra are fitted to, and articulated with, the two 
upper or aſcending oblique proceſſes of the vertebra. 
below, having their articular ligaments fixed into the 
rough line round their edges. | | 5 
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0 rom between the oblique proceſſes of each ſide, 
on vertebra is ſtretched out laterally into LY neſs 

un t: is named tranſverſ me. 

rom the back- part of the roots of . tv 5 ; 
N and of the tranſverſe proceſs of each fide; a 

broad oblique bony plate is extended backwards; where 
theſe meet, the ſeventh proeeſs of the vertebræ takes 

its riſe, and ſtands out backwards: This being gede⸗ 
rally ſharp, pointed and narrow edged, has therefofe 
been called ſpinal proceſs; from woe this whole chain 


of bones has got its nam. 281 HON 
Beſides the common 8 hots ribs all the 


internal ſurface, of the ſpinal. proceſſes, as well as 66 
the bodies, there are particular Jigaments that con- 
nect the bony bridges and. proceſſes. of the 88 


vertebræ to ether. INT r i 461 


+ The ſubſtanee of the proceſſes is conſiderably Aro ”” 


er and: firmer; and has a thicker; Peary Plate than; 
the. bodies of the veriebr have. 
The ſeven proceſſes form a cen at cheir fore . 
parts which, joined to the one at the back · part of the 
dies, makes a great hole; and the holes of all the 


vertebre form a long large conduit (5), for: contain . 
| ing. the. /pinal marrow, — in the upper and leer | 
© 


ach, lateral. bridge, there is a notch. Theſe are o 
Nag Aa to each other in the contiguous verrebræ, as 

orm a round hole in each fide; bętween each two 
vertebræ, through which: the nerves that proceed from 
Aae marrow and its blood-veſſels pas. 

be articulations then of theſe true vertebræ EY 


lainly double; for their bodies are joined, by the 


ntervening cartilage above deſeribed :; and bein ob. 


lique proceſſes being. tipped with cartilages, are ſo 


connected by their hgaments,,as to alla ſmall de- 
gree of motion to all ſides. Henee it: is evident, that 
their centre of motion is altered in different Poß tions 


a of the trunk: For when we bow forwards; t _=_ ups! 


per moved part bears entirely on the bodies of the 
vertebre : If we bend back, „ 85 905 e 3 


CO 1e ev _— en 


» 
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upon the oblique proceſſes of that fide and part of the 
bodies: If we ſtand erect, all the bodies and oblique 
proceſſes have their ſhare in our ſupport. 
Hence it follows, 1. That becauſe the joints of 
which the ſpine is compoſed are ſo numerous, the i- 


nal marrow, nerves, blood-veſſels, Etc. are not liable 


to ſuch compreſſion and over-ſtretching in the motion 
of the trunk of the body, as they would otherwiſe be, 
fince ſeveral uertebræ muſt be concerned in every mo- 
tion of the ſpine; and therefore a very ſmall curva- 
ture is made at the conjunction of any two vertebr 
G). 2. That an erect poſture is the ſureſt and firm- 
eſt, becauſe the ſurface of contact of the fulcra is 


5 largeſt, and the weight is moſt perpendicular to them 


(#). 3. That the muſcles which move the ſpine, ac . 


with greater force in bringing the trunk to an erect 


re, thanin drawing it to any other: for in bend- 
ing forwards, backwards, or to a fide, the muſcles 


which perform any of thefe actions ate nearer the 


centre of motion; conſequently the lever with which 
they act is ſhorter, than when the centre of motion 


— is on the part of the vertebra, oppoſite to that where 


theſe muſcles are inſerted; which is the cafe in raif- 
ing the trunk. This is extremely neceſſary; fince, in 


tte deflections of the ſpine from a perpendicular 
bearing, the weight of the body ſoon inelines it 


which way we defign; whereas, in raifing us ere, 

this great weight muſt be more than counteraQed. 
4. In calculating the force exerted by the mufcles 
which move the ſpine, we ſhould always make allow 
ance for the action of the cartilages between the ver- 


* tebre, which, in every motion from an erect NES. 


muſt be ftretched on one fide, and compreffed on the 
other, to both whieh they reſiſt; whereas, in raiſing 


the trunk, theſe cartilages aſſiſt by their ſpringy force 


$ e A 4 te es 
IS” at ff L <p > of 
5 wy N 8 £ 5 . 3 
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(1). 5. We are hence naturally ted into the reaſon 


on 


| 12 Paaw de offib. Par. 2. cap. 2. 


U Borelli de motu animal. pars x. ſchol, ad propoſ. 58.— Pe- 
dent. Hiſtoire de Vacad. des ſciences, Cn. 
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ol our, height. af gute dee e ee 
and diminiſhing at night (m) : for t e intermediate 
cartilages of the vertebræ being preſſed all day lon 
by the weight, of our body, become more compact 
and thin in the evening; but when, they are relieved  _ 
from this preſſure in the night, they again expand 
themſelves to their former thickneſs; and ſeeing the 
bulk of any part muſt vary according to the different 
diſtenſion or repletion of the veſſels compoſing it, we 
may underſtand how we become taller after a plenti- 
ful meal, and decreaſe after faſting. or evacuations 
(2). 6. From the different articulations of the ho- 
dies, and oblique proceſſes of the vertebræ, and the 
different ſtrength of the ligaments, it is plain, that 
they are formed ſo as to allow much larger motion 
forwards than backwards; this laſt being of much 
leſs uſe, and might be dangerous, by overſtretching 
the large blood - veſſels that are contiguous, to the bo- 
dies of the vertebræ (o). . The intervertebral. carti- 
lages ſhrivelling as they become more ſolid by age, is 
the cauſe why old people generally bow {loc 
and cannot rails their bodies to ſuch an erect poſture 
as they had in their youth. | | Es 


. „ fe ray wins On ME (4 
The true vertebræ ſerve to give us an erect poſture ; 


to allow ſufficient, and ſecure. motion to the head, 
neck, and trunk of the body; and to ſupport and de- 


” 


fend the bowels, and other ſoft. parts. 


. h vertebra con- 
fiſts of three bony pieces, connected by cartilages; 
to wit, the body, tic is not fully 5 
long crooked bone on each ſide: on which we ſee a 

ſmall ſhare of the bony bridge, the oblique. proceſſes 

compleat,. the beginning tranſverſe. proceſles, and the 
oblique plate, but no ſpinal proceſſes; ſo that the. te- 
guments are in no danger of being hurt by the ſharp 
ends of theſe ſpinal, proceſſes, while a child is in its 
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At the ordinary time of birth, each 
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Prom this general mechanifm r be ſpite; a c= 
count is eafily deduced of all the different preterna- 


tural curvatures which the ſpine is capable of: for if 


one or more vertebræ, or their cartilages, are of un- 


equal thickneſs in oppoſite fides, the ſpine muſt be 
reclined over to the thinner fide z which now faſtain- 
ing the greateſt ſhare of the weight, muſt” ſtill be 
more compreſſed, conſequently hindered from extend- 


ing itſelf in proportion to the other fide, which, be- 


ing too much freed of its burden, has liberty to en- 
joy a luxuriant growth. The cauſes on which ſuch an 


| Inequality of thickneſs in different ſides of the ver- 


tebre depends, may vary : for, either it may be owing 


to an over-diſtenſion of the veſſeis of one fide, an 
from thence a preternatural increaſe of the thickne 


of that part; or, which more commonly is the caſe, 
it may proceed from an obſtruction of the veſſels, by 
which the application of proper nouriſhment to the 
bony ſubſtance is hindered, whether that obſtruction 


depends on the faulty diſpoſition of the veſſels or fluids; 
or if it is refer by an unequal mechanical preſ- 


fure, .occationed by a paralytic weakneſs of the muſ-— 


cles and ligaments, or by:a ſpaſmodic over-action of 


the muſcles on any fide of the fpine, or by people 
continuing long, or putting themſelves frequently into 


any poſture declining from the erect one: In all theſe 


caſes, one common effect follows, to wit, the vertebræ, 
or their cartilages, or both, turn thick on that ſide 
where the veſſels are free, and remain thin on the o- 
ther ſide where the veſſels are ſtraitened or obſtructed. 
Whenever any morbid curvature. is thus made, a 


| ſecond turn, but in an oppoſite direction to the former, 


muſt be formed; both becauſe the muſcles on the 
convex fide of the ſpine being ſtretched, muſt have 
a ſtronger natural contraction to draw the parts to 
which their ends arc fixed, and becauſe the patient 
makes efforts to keep the centre of gravity of the bo- 
dy perpendicular to its baſe, that the * =o 
„ relieve 


_— 


relieved from a conſtant violent contractile ſtate, which 
always creates uneaſineſs and pain. 
When once we underſtand how theſe ctooked ſpines 
are produced, there is little difficulty in pas, fr 
juſt prognoſis z and a proper method of cure may be 
eaſily contrived, which mult vary as to the internal 
medicines, according to the different cauſes on which 
the diſcaſe depends. But one general indication muſt - 
be purſued by ſurgeons ; which is, to counteraCt the 
bending force, by inereaſing the compreſſion on the 
convex-part of the curvature, and diminifhting it on 
the concave ſide; the manner of executing which 
in particular caſes muſt be different, and requires a 
very accurate examination of the circumſtances both 
of the diſeaſe and patient. In many ſuch caſes, I 
have found ſome ſimple directions, as to poſtures in 
which the patient's body ſhould; be kept, of very great 
advantage. _ I To genes 
Though the true vertebre agree in the general ftruc- 


ture which I have hitherto deſcribed; yet, becauſe of 


feveral ſpecialities proper to a particular number, they 
are commonly divided into three claſſes, viz. 3 
dorſal, and lumbar. _ x 8 


The cervical (a) are the ſeven uppermoſt | 5 . | 


which are diſtinguiſhed from the reſt by theſe marks. 
Their bodies are ſmaller and more ſolid than any others, 
and flatted on the fore-part, to make way for the 9 
 phagus; or rather this flat: figure is owing to the preſ- 
fure of that pipe, and to the action of the /ongi coll 
and anterior recti muſcles.—They are alſo flat behind, 
where ſmall proceſſes rife, to which the internal liga- 
ments are fixed. —The upper ſurface of the body of 
each vertebra is made hollow, by a flanting thin pro 


ceſs which is raiſed on each ſide The lower ſurface 


is alſo excavated, but in a different manner; for here, 

the poſterior edge is raiſed a little, and the one before 
is produced a conſiderable way Hence we ſee how 
the cartilages between. thoſe bones are firmly con- 


nected, and their articulation are ſecure. _  _ 
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Tue cürtilages between rheſe vertebre are thick, e 
ſpecially at their fore- part; which is one reaſon why 
the vertebre advance fory ward a8 they deſcend, and 
have larger motion 
The oblique proceſſes of tbele bones of the heck 
more Juſtly deſerve that name than thoſe of any other 
vertebræ. They are ſituated ſlanting; the u per ones 
having their ſmooth and almoſt flat ſurfaces acing o- 
bliquely backwards and upwards, while the inferior 
_ oblique proceſſes have theſe ſurfaces facing obliquely 
forwards and downwards. 

The tranſverſe proceſſes of theſe vertebræ are fram- 
ea} in a different manner from thoſe of any other 
bones of the ſpine : For, beſides the common tranf- 

verſe proceſs riſing from between the oblique proceſ- 
ſes of each fide, there is a ſecond one that comes out 
from the ſide of the body of each vertebra; and theſe 
two proceſſes, after leaving a circular hole for the paſ- 
lage of the cervical artery and vein, unite, and are 
conſiderably hollowed at their upper part, with riſing 
ſides, to protect the nerves that paſs in the hollow; 
and at laſt each fide terminates in an obtuſe point, 
for the inſertion of muſcles. - 5 
The ſpinal proceſſes of theſe cr done ſtand - 
- nearly ſtraight backwards, are ſhorter than thoſe of 
any other vertebræ, and are forked or double at their 
ends; and hence allow a more convenient inſertion 
to muſcles. 

The thick cartilages rote the bodies of theſe 
cervical vertebræ, the obliquity of their obligue proceſ- 
ſes, and the ſhortneſs and horizontal ſituation of their 
ſpinal proceſſes, all confpire to allow them large mo- | 

- tion. 

The holes between the bony croſs bridges, for the 
| pillage of the nerves from the ſpinal marrow, have 
their largeſt ſhare formed in the loweſt of the two 
vertebra, to which they are common. + 

So far moſt of the cervical vertebræ agree; but 
| they have ſome particular differences, which oblige 
us to conſider them ſeparate] 1 
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vertebra-—They riſe en 
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he firſt, from its uſe of ſupporting the head, has 
the name of | atlas (a) and is alſo called epiſtropbea, | 
from the motion it performs on the ſeconq 114.1 


Ihe atlas, contrary; to all the other vertebræ of the 


ſpine, has no body; but, inſtead of it, there is a bo- 


ny arch. In the convex fore-part of which, a ſmall 
riling appears, where the mſculi longi colli are inſert- 


ed; and, on each ſide of this protuberance, a ſmall 


cavity may be obſerved, where the recti interns mino- 


res take their riſe.— The upper and lower parts of the 


arch are rough and unequal, where the ligaments that 


E connect this vertebra to the oc ocaipitlis, and to the ſe- 


cond vertebra, are fixed. The back part of the arch 
is concave, ſmooth, and covered with a cartilage, in a 
recent ſubject, to receive the tooth- like proceſs of 


the ſecond. vertebra.—In a firſt verrebra, from which 
the ſecond has been ſeparated, this hollow makes the 


paſſage for the fpizal. marrow: to ſeem much larger 
than it really is: On each fide of it a ſmall rough ſi- 
nuoſity may be remarked, Where the ligaments going 
to the ſides. of the tooth- like proceſs of the following 
vertebra are faſtened; and on each fide, a ſmall rou 
protuberance and depreſſion is obſervable, where the 
tranſverſe ligament, which ſecui es the toothalike pro- 
ceſs in the ſinuoſity, is fixed, and | hinders. that pro- 
ceſs from injuring the medulla ſpinalis in the flection 

of the head. | 8 


* 
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want iar . 
I be arlar has as little ſpinal proceſs as body 3 but, 

inſtead thereof, there is a large hony arch, that the 
mulcles which paſs over, this vertebra at that place 
might not be hurt in. extending the head. On the 
back and upper part of this Kee there are; two de- 
preſſions where, the recti pſtici miuares take their rife ; 
and at the lower part are two other ſinuoſities, into 


which the ligaments. which connect this bone to the 


following one arcifhxeds;.; .. end) 
The ſuperior oblique proceſſes of this ailat are large, 
oblong, hollow, and more borizontal than in any other 
; 20 24d} 0977 y nal 
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mal bri ug which hel: articulations with the 3 
proceſſes of the os occipitis are firmer. Under the ex- 
ternal edge of each of theſe oblique proceſſes, is the 
Foffa or deep open channel, in which the vertebral ar- 
teries make the circular turn, as they are about to 
enter the great foramen of the occipital bone, and 
where the tenth pair of nerves goes out. In ſeveral 
bodies, I have ſeen this 7 foſſa covered with bone.—_ _ 
The inferior oblique proceſſes extending from within 
outwards and downwards, are large, concave, and 
circular. So that this vertebra, contrary to the other 
ſix, receives the bones with WAN" it is atticulated 
both above and belo Ww 
Ihe tranſverſe proceſſes vere are not d hollowed 
or forked, but are longer and larger than thoſe of any 
other vertebra of the neck, for the origin and inſertion 
of ſeveral muſcles; of which: thoſe that ' ſerve to 
move this vertebra on the ſecond, have a conſiderable 
lever to act with, becauſe of the diſtance: of their 1 in- 
ſertion from the axis of revolution. 8 

The hole for the ſpinal marrow is larger in this : 
than i in any other vertebra, not only on account of 
the marrow being largeſt here, but alſo to prevent its 
being hurt by the motions of this vertebra on the ſe- 
cond one. This large hole, and the long tranfverſe 
proceſſes, make this the broadeſt vertebra of the neck. 
Ihe condjyles of the ac occipitis move forwards and 

backwards in the Guperior oblique: proceſſes of this 

vertebra ; but from the figure of the bones forming 
theſe joints, it appears, that very little motion can 
here be allowed to either ſide; and there muſt be 
ſtill leſs circular-motion. 0 5 GT 

In new-born children, this riots Hi otily the 
two lateral pieces oſſiſied; the arch, which it has at 
its, fote- part inſtead of a a body, being cartilaginous. 55 

The ſecond vertebra colli is called dentata, from the 
tooth-like proceſs on the upper part of its body. 
Some authors call it epifrophea, but improperly, ſince 
this deſignation is only applicable to che firſt, which 
moves on chis as on an axis. | _ 


te Conoides, pyrenoides, odont ode. 


The body of this vertebra is ſomewhat of à pyra- 
midal figure, being large, and produced downwards, 
eſpecially at its fore · ſide, to enter into a hollow of 
the vertebra below; while the upper part has a ſquare 
proceſs with a ſmall point ſtanding out from it. This 
it is that is imagined to reſemble a tooth (a), and 


8 has given name to the vertebra.— The ſide of this 


proceſs, on which the hollow of the anterior arch of 


the firſt vertebra plays, is convex, ſmooth, and cover- 


ed with a cartilage; and it is of the ſame form be- 
hind, for the ligament, which is extended tranſverſe - 
ly from one rough protuberance of the firſt vertebra 
to the other, and is cartilaginous in the middle, to 


move on it. A ligament likewiſe goes out in an ob- 
lique tranſverſe direction, from each ſide of the pro- 


ceſſus dentatus, to be fixed at its other end to the firſt 


vertebra, and to the occipital bone: And another li- 
gament riſes up from near the point of the proceſs ta 


tee ot ocri iti. 


The ſuperior oblique proceſſes of this vertebra den- 

tata are large, circular, very nearly in an horizontal 
poſition, and ſlightly convex, to be adapted to the 
inferior oblique proceſſes of the firſt vertebra. A 
moveable cartilage is ſaid by ſome authors to be in- 
terpoſed between theſe oblique proceſſes of the firſt 


and ſecond vertebra; but I could never find it. 
The inferior oblique proceſſes of this vertebra dentata 


anſwer exactly to the deſcription given of thoſe com- 


mon to all the cervical vertebra. . 
 _ The tranſverſe proceſſes of the vertebra dentata are 


ſhort, very little hollowed at their upper part, and 
not forked at their ends; and the canals through 
which the cervical arteries paſs, are reflected out- 
wards about the middle ſubſtance of each proceſs; 


ſo that the courſe of theſe veſſels may be directed to- 


wards the tranſverſe proceſſes of the firſt vertebra. 
Had this curvature of the arteries: been made in a 


part ſo moveable as the neck is, while they were not 
defended by a neee to that bone, ſcaice a 


motion 
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motion could have been performed without the nt- 
moſt hazard of compreſſion, and a ſtop put to the 


- 


courſe of the liquids, with all its train of bad conſe- 
quenees. Hence we obſerve this ſame mechaniſm 
ſeveral times made uſe of, when there is any occa- 


ſion for a ſudden curvature of a large artery. This 


is the third remarkable inſtance of it we have ſeen. 
The firſt was the paſſage of the carotid. through the 


temporal bones; and the ſecond was that lately de- 
ſeribed in the vertebral arteries, turning round the 


oblique proceſſes of the firſt vertebra, to come at the 
great hole of the occipital bone 


7 * 


The ſ pinal proceſs of this vertebra dentata is thick, 


ſtrong, and thortz to give ſufficient origin to the 


muſculi recti majores, and obliqut inferiores, and to pre- 
vent the contuſion of theſe and other muſcles in pull- 
; mb ch@head de $354 ntl than thang Hehe en 
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This ſecond vertebra conſiſts, at the birth, of four 


| bony pieces: For, beſides the three which I already 
mentioned as common to all the vertebræ, the tooth- 
like proceſs of this bone is begun at this time to be 


offified in its middle, and is joined as an appendix to 
the body of the bone.—Leſt this appendix be bend- 
ed or diſplaced, nurſes ought to keep the heads of 
new-born children from falling too far backwards by 


Aiay- bande, or 'fome ſuch means, till the muſcles at- 
' tain ſtrength ſufficient to prevent that dangerous mo- 


tion. 25 ; 0 N ; EP l 
When we are acquainted with the ſtructure and 


articulations of the firſt and ſecond vertebræ, and 
know exactly the ſtrength and connection of their 


ligaments, there is no difficulty in underſtanding the 
motions that are performed upon or by the firſt; 


though this ſubject was formerly matter of hot dif- 


pute among ſome of the greateſt anatomiſts (3). It 
is none of my purpoſe at preſent to enter into a de- 


tail of the reaſons advanced by either party; but to 


* 


explain the fact, as any one may ſee it, who will re- 
move the muſcles, which, in a recent ſubject, 8 
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(b) See Euſtach, de motu capitis. 
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the view of theſe two joints, and thep will turn the 


head into all the different poſitions it is capable of, 


The head may then be ſeen to move forwards and 


backwards on the firſt. vertebra, as was already ſaid, . 
while the atlas per forms the circumgpratio upon the 


ſecond vertebra : the inferior oblique 1 of the 
flirſt vertebra ſhuffling eaſily in a circul 


ar way on the 
ſuperior oblique proceſſes of the ſecond, and its: bo- 


dp or anterior arch having a rotation an, the tooth- 


like proceſs, by which the perpendicular ligament 
that is ſent from the point of the tooth · like proceſs 


to the occipital bone is twiſted, while the lateral li- 
gaments, that fix the proceſſus dentatus to the ſides of 
the firſt vertebra, and to the os occipitis, are very dif- 
ſerently affected; for the one upon the fide towards 


which the face is turned by the circumgyratio, is 
much ſhortened and lax, while the oppoſite one is 


ſtretched and made tenſe, and, yielding at laſt no 


more, prevents the head from turning any farther: 


4 


round on this axis, 80 that theſe laterak igaments 


are the proper moderators of the circumgyratio. of the 
head here, which muſt be larger or ſmaller, as theſe 
ligaments are weaker or ſtronger, longer or ſhorter, 


and more or leſs capable of being ſtretched. —Beſides: — 


the revolution on this axit, the firſt, vertebra can 
move a ſmall way to either ſide; but is prevented 
from moving backwards and forwards, by its ante 
rior arch, and by the eroſs ligament, which are both 
cloſely applied to the tooth- like proceſs. Motion for- 


wards here, would have been of very bad conſe- 


quence, as it would! have brought the beginning of 
the /pinal marrow: upon the point of the tooth · like | 


proceſs. 


I The rotatory motion of the head, is. of great uſe to 


us on many accounts, by allowing us to apply quick- 
1y oun organs of the ſenſes to objects: And the axis 
of rotation was altogether proper to be at this place, 
for, if it had been at a greater diſtance from the 
head, the weight of the head, if it had at any time 
been removed from a perpendicular bearing to the: 


* 
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NE ; ſmall very moveable joint, and thereby had acquired 
a long lever, would have broke the ligaments at every 
turn inconſiderately performed; or theſe ligaments 
muſt have been formed much ſtronger than could 
have been connected to ſuch ſmall: bones. Neither 

could this circular motion be 5 on the firſt 
vertebra without danger, becauſe the immoveable 
part of the medulla oblongata is fo near, as at each 
large turn, the beginning of the ſpinal marrow would 
have been in danger of being twiſted, and of ſuffer- 
ing by the compreſſion this would have made on its 
J OT, BIG EL $902, 
It is neceſſary to obſerve, that the lateral or mode- 
rater ligaments confine ſo much the motion of the 
firſt vertebra upon the ſecond, that, though this joint 
may ſerve us on feveral occaſions, yet we are often 
obliged to turn dur faces farther round, than could 
be done by this Joint alone, without the greateſt 
danger of twiſting the ſpinal marrow too much, and 
alſo of luxating the oblique proceſſes; therefore, in 
large turns of this kind, the rotation is aſſiſted by all 
the vertebræ of the neck and loins; and if this is not 
ſufficient, we employ moſt of the joints of the lower 
extfemities. This combination of a great many 
joints towards the performance of one motion, is al- 
d to be öbſerved in ſeveral other parts of the body; 
| 'n otwithſtanding ſuch motions being generally ſaid to 
| be performed by ſome ſingle joint only. 
1 * The third vertebra of the neck is by ſome called 
FF ai but this name is applied to it with much leſs 
= reaſon than to the 'ſecond:;—Phis third, and the three 
belbw, have nothing particular in their ſtructure; 
but all their parts come under the general deſeription 
formerly given, each of them being larger as they 
deſcend. „„ - TALES ; 2 ok Dd] Sl BEE REG 110 Rk 

Ihe ſeventh (c) vertebra of the neck is near to the 

form of thoſe of the back, having the upper and 
lower ſurfaces of its body lefs hollow than the o- 
thers: The oblique proceſſes are more perpendieu- 
o 5 5 SEES Fo 5 nne lar ; 

(tec) Atlas quibuſdam, maxima, magna vertebra, prominens. 
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lar 3 ſpinal nor tranſverſe proceſſes are fork- 
ed. — This ſeventh and the ſixth vertebra of the neck 
have the hole in each of their tranſverſe proceſſes 
more frequently divided by a ſmall crofs bridge, that 


goes between the cefvieut's vein and artery, 
of the other vertebræ. 


r -v5 


The twelve dor/al (d) may be diſtinguiſhed wg 


the other wertebre of the: ſpine 760 the "RY 
mann AS 

Their bodies are of: 1 middle ſine e thoſe! of 
us neck and loins ; they are more convex before 
than either of the other two ſorts; and are flatted 
laterally by the preſſure of the ribs; which are inſert- 
ed into ſmall e formed in their ſides. This 
flatting on their ſides, which makes the figure of 
theſe vertebræ almoſt an half oval, is of good uſe; as 
it affords a firm articulation to the ribs, : Hows "the : 
trachea arteria to divide at a ſmall 5 * and the 
ther large veſſels to run ſecure from the action of the 
vital organs. Theſe bodies are more concave: behind 
than any of the other two e e Wb =_ 
lower ſurfaces are horizontal. 

The cartilages interpoſed e the bodies of 
| theſe verteb## ate thinner than in any other of the 
true vertebrae and contribute to »rþ0)0oheavi} of 
the ſpine in the tborax, by being thinneſt at their 
lore parte, mnie l „ d ier ee n. 230 . | 

The oblig ique proceſſes are placed almoſt perpendieu- 
lar z the upper ones flanting but a little forwards, 
and the lower ones ſlanting as much backwards. 
They have not as much convexity or concavity as is 


worth remarking. Between the oblique proceſſes of 


oppoſite ſides, ſeveral ſharp! proceſſes ſtand out from 
the N10 r and lower parts of the plates which join to 
form the ſpinal: proceſs; into theſe harp. proceſſes 


ſtrong ligaments are” "nn, Os n N rote 
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The tranſverſe proceſſes of the dorſal vertebrae are 
long, thicker at their ends than in the middle, and 


turned obliquely backwards; which may be owing. 
to the preſſure of the ribs, the tubercles of which are 
| Inſerted into a depreſſion near the end of theſe der 15 9 
ceſſes. „ 
The ppinal proceſſes are lung, ſmall-pointed, and 
| Doping downwards and backwards; from their up- 
per and back-part a ridge riſes, which is received by 
a ſmall channel in the fore-part of the ſpinal pro- 
_ ceſs immediately above, which! is here nde to it 
by a ligament. 

The conduit of the final marrow is * more cir- 
cular, but, correſponding to the fize of that cord, is 


ſmaller than in any of the other werrebrae, and a larger 


ſhare of the holes in the bony. bridges, for the tranſ- 
miſſion of the nerves, is formed i 10 me wur above, 
than in the one belo ß,). 

The connection of the dorſal. aids w the ribs, 
the thinneſs of their cartilages, the erect ſituation of 
the oblique proceſſes, the length, floping, and con- 
nection of the ſpinal proceſſes, all contribute to re- 
ſtrain theſe vertebrae from much motion, which 
might diſturb the actions of the heart and lungs ; 
and, in confequence of the little motion allowed 
Here, the intervertebral cartilages ſooner ſhrivel, by 
becoming more ſolid: And therefore, the: firſt re- 
maxkable curvature of the ſpine obſerved, as people 
advance to old age, is in the leaſt-ſtretehed vertebrae 
of the back; or old people ene round- 


The hadies of the, four. mppermoſi bel . 
| PE cape from the rule of the vertebræ becoming larger 
as they deſcend; for the firſt of the four is the lar» 
| den, and the other three below Cn become 


alles, to allow the trachea and rge veſſels to di- 
vide at ſmaller angles. | 


The two uppermoſt uertcbre of the back, inftcat 
| of being very prominent forwards, are flatted by the 
* of ſs * eee majorer. g 2 | 
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The peoportiahel ſize of the two little gave | 


in the body of each vertebra, for receiving the heads 


of the ribs, ſeems to vary in the following manner; 
the depreſſion on the upper edge of each vertebra; ge> | 


- creaſes as far down as the ede and after chen in- 5 


creaſes. 8 1. 76 
The tunen . are longer in each 9 


| tba to the ſeventh or eighth, with their ſmooth: 


ſurfaces, for the tubercles' of the ribs, facing gradu- 
ally more downwards; but afterwards as they deſeend 
they become ſhorter, and the ſmooth ſurfaces are di- 
rected more upwardſsz. 4 


The ſpinous proceſſes of the exvithre" of the buck 


n become gradually longer and more ſlanting from the 


firſt; as far down as the eighth or-ninth vertebra ; 


from which hey manifeſthy turn nne and more | 


erect. <q | 
The firſt (f ao hs beſides a an en hollow a 
its lower edge, that aſſiſts in forming the cavity 
wherein the ſecond rib-is received, has the whole A 
* for the head of the firſt rib formed in it. N 
The ſecond has the name of axillary C withour 7 


| ny thing particular in its ſtruQture,' 7 


The eleventh (4) often has the whole cavity for the 
eleventh; rib in its body, and wants the ſmooth ſur- 
face on each tranſverſe proceſs. 1 20.3 

The twelfth (i) always receives the whole bead 'of | 
the laſt rib, and has no ſmooth ſurface on its tranſ- 
verſe proceſſes, which are very ſhort.-—The ſmooth - 
ſurfaces of its inferior oblique proceſſes face outwards 
as the jumbar do.— And we may fay, in general, that 
the upper vertebræ of the bac U 
reſemblance to thoſe of the neck, and the lower ones 


come nearer to the ſigure of the e ee, 


The articulation of the vertebræ of the back FER | 


| the ribs, ſhall. be more "ip 7 conſidered, after 


. the ribs are CFR + wy it GT: bs Pen now - 
N 


(1 . LY 13 14 Wee po Ft a wel 6 ao fol 
Mao XEMTT1p» E: | 3 

(5) Apperryc, in neutram partem inclinans, 0s 

(i) Aae vτ f, 9 ee ee 


loſe gradually their : 


to remark, that the ligaments which ſerve that arti- 


_ eulation aſſiſt in connecting the vertr. 


Ihe loweſt order of the true vertebræ is the lum - 
tar (t), which are five bones, that may be diſtinguiſn- 
ed from any others by theſe marks: 1. Their bodies, 
though of a circular form at their fore-part, are 


ſomewhat oblong from one fide to the other; which 
may be occaſioned by the preſſure of the large veſſels, 
the aorta and cava, and of the viſcera. The epiphyſes 
on their edges are larger, and therefore the upper 


and lower ſurfaces of their bodies are more concave 


than in the vertebræ of the back. 2. The cartilages 
between theſe vertebre are much the thickeſt of any, 


and render the ſpine convex within the | abdomen, by 


their greateſt thickneſs being at their fore-part. 3. The 


% 


oblique proceſſes are ſtrong and deep; thoſe in oppo- 
ſite ſides being almoſt placed in parallel planes; the 


ſuperior, which are concave, facing inwards, and. 


the convex inferior ones facing outwards: and there- 


fore each of theſe vertebræ receives the one above it, 
and is received by the one below; which is not ſo e- 
vident in the other two claſſes already deſcribed. 


4. Their tranſrerſe proceſſes are ſmall, long, and al- 
moſt erect, for allowing large motion to each bone, 


and ſufficient inſertion to muſeles, and for ſupporting 


and defending the internal parts. 5. Betwixt the 


roots of the ſuperior oblique and tranſverſe proceſſes, 


a ſmall protuberance may be obſerved, where ſome 
of the muſcles that raiſe the trunk of the body are 
inſerted. 6. Their ſpinal proceſſes are ſtrong, ſtraight, 
and horizontal, with broad flat fides, and. a narrow- 
edge above and below; this laſt: being depreſſed on 


each ſide by muſcles. And at the root of theſe 


edges, we ſee rough furfaces for fixing the ligaments. 


7. The canal for the numerous cords, called cauda 


equina, into which the ſpinal marrow divides, is ra- 
ther larger in theſe bones than what contains that 
marrow in the vertebræ of the back. 8. The holes 
for the paſſage of the nerves are more equally form- 

( Orpves iZvog, bor, renum, lumborum, . : 
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4 out of both the contiguous vert vertchre chan in the | 
other claſſes; the upper one furniſhes however the 
larger ſhare of each hole | 
The thick cartilages between theſe Wanke vertebra; 
their deep oblique 3 and their ereCt ſpinal 
proceſſes, are all fit for allowing large motion; thougt 
it is not ſo great as what is performed in the nec 
which appears from comparing the arches which 4 


head deſcribes When eee on che neck; or the loins 


on] 
| The h Aab er mbre as hey Telcorid; Ave chin 
; oblique proceſſes at a greater diſtance from each o- 
ther, and facing more backwards and forwards. 
Both tranſverſe and ſpinal proceſſes of the middle- 
moſt vertebræ of the Joins are longeſt and thickeſt; 
in the vertebræ above and below they are leſs: So 
thas theſe proceſſes of the firſt (/) and fifth (m) are 
the leaſt, to prevent their ſtriking on the ribs or % 
. lum, or their bruiſing the muſeles in the motions of 
the ſpine. 
The epiphyſes round the edges of the bodies of tlie 
lunbar vertebr are moſt raiſed in the two loweſt, 
which conſequently make them Appear” hollower 1 in | 
the middle than the others are. 5 
The body of the fifth vertebra is Faber winkit 7 
thay that of: the fourth. The ſpinal proceſs of this 
fifth is ſmaller, and the oblique proceſſes face more 
backwards and forwards than in any other lumbar 
vertebra. © 
After conſidering. FR Atuure: of the particular # 
vertebre, and their mutual connection, we may ob- 
ſerve a ſolicitous care taken that they thall not be 
disjoined, but with great difficulty; for beſides being 
connected by ſtrong ligaments proportioned to the 
forces which are to be reſiſted, their bodies either en- 
| ter ſo into each other, as to prevent their being dif- 
| placed any way, as in the vertebrae of the neck; or 
N are 1 on all 2755 as theſe of the back are 
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by the ribs; or their ſurfaces of contact are ſo broad, 
as to render the ſeparation almoſt impracticable, as 
quantity of motion which the other parts of the 
theſe oblique proceſſes are ſmall, and therefore not | 
then their diſlocation is not of near ſo. bad conſe- 


quence as the ſeparation of the bodies would be. 
For, by the oblique proceſſes being diſlocated, the 


* EI 


ſtretched; but this marrow muſt be compreſſed, or 


the bones already deſcribed juſtly enough by this epi- 
thet of falſe; becauſe though each bone into which 


true vertebrae in figure, yet none of them contribute 


the lower part, where they are moveable z whence 
they are commonly divided into two bones, os ſacrum 


in facrifice by the ancients, or rather becauſe of its 
narrow below, convex behind, for the advantageous 
_ backwards; and concave behind, for enlarging the 


Cavity of the peivis.—Four tranſverſe lines, of a co- 
1 Ber different from the reſt of the bone which are 


 Thaary, latum, os clunium, clavium, 


in the /oins ; while the depth and articulation of the 
oblique proceſſes are exactly proportioned to the 


bones allow, or the muſcles can perform: Vet, as 


capable of ſo ſecure a conjunction, as the larger bo- 
dies, they may ſooner yield to a disjoining force; but 


muſcles, ligaments, and /þina/ marrow, are indeed 


entirely deſtroyed, when the body of the vertebra is 
removed out af. ats place. ©; 55 od ers wth 
The FALSE YVERTEBRA. compoſe the under 


pyramid of the pine. They are diſtinguiſhed from 


they can be divided in young people, reſembles the 


to the motion of the trunk of the body; they being 
intimately united to each other in adults, except at 


and coccygis. 


; FFF (FEES n 
OS SACRUM (u), is fo called, from being offered 
largeneſs in reſpect of the other vertebrae This 
bone is of an irregulac triangular ſhape, broad aboye, 


origin of the muſcles that move the pine and thigh 


FRE: 


ſeen on its fore-part, are the marks of diviſion of the 


* 


Tepoy, rob, weyas Hippocrat. vor oribas, 
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five diſferent bones of which, it ene in young per- 


un. © ay See ke : 

The e as che ot © He d to the 
ee. of the true vertebrue, is ſmooth and flat, to al- 
low a larger ſpace for the contained bowels, without 
any danger of hurting. them; or this flat figure may 
be owing to the equal preſſure of theſe bowels, par- 
ticularly ok the laſt gut.— The back- part of it is al- 
moſt ſtraight, without ſo large a cavity as the verte- 
brace have; becauſe the ſpinal marrow, now ſeparated 
into the can equina, is ſmall.— The bridges between 
the bodies and proceſſes: of this bone, are much 


71 4 * 33 13 $ TEE: US. 


| thicker, and in ee ſhorter, than in the former 


claſs of bones. The ſtrength of theſe eroſs bridges 


is very remarkable in the three upper bones, andi is 


well proportioned to the incumbent weight! of the 
trunk of the body, which theſe ; bridges ſuſtain in a 
tranſverſe, conſequently an unfavourable ſituation, 
when the body is erect. STENT 
There are only two 9 . of the os fa- 
crum; one ſtanding out on each fide from the upper 
part of the firſt bone. Their plain erect ſurfaces 
face backwards, and ate articulated with the inferior 
oblique proceſſes of the laſt vertebra of the loins, „ 
which each of theſe proceſſes is connected by a ſtrong 
ligament, which riſes from a ſcabrous cavity round 
their roots, where mucilaginous glands ate alſo lodg- 
ed. Inſtead of the other oblique ptoceſſes of this 
bone, four rough tubercles are to ba ſeen on each 
ſide of its ſurface behind; f which the n 
facer has its origin: 454540 25. Sthnud ll 268 + 
'The cadet proceſſes a are all grown tage- | 
ther into one large ſtrong oblong proceſs on each 
ſide, which, ſo far as it anſwers to the fitſt three 
bones, is very thick, and divided into two irregular 
cavities, by a long perpendicular ridge. The fore- 
moſt of the two cavities has commonly a thin caxti- 
laginous ſkin covering it in the recent ſuhject, and is 


| adapted to the unequal protuberance! of the or ilium; 
| and a ſtrong HEINE IR the circumference of 


| theſe 
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theſe furfopet.oftibe two:bones;lDha; cavity bebind 


is divided by a tranſverſe ridge into two, where ſtrong: 

Bi kte—ngy firings that go from this bone to the os 
ilium, with a celkular ſubſtanse ee ens, are 
Wageuß 
The. be ele wroceſies. of the two laſt * of 
the 0s arg are much ſmaller than the former. At 
their back- part, near their edge, a knob and oblong 
flat ſurface give riſe to two ſtrong ligaments: which 

are extended to the os Me 5; and are therefore calle 
ed Jacro-ſciatic. 

The ſpinal proceſſes of the Rs l hawks 
of the os ſacrum appear ſhort, ſharp, and almoſt erect, 
while the two lower ones are open behind; and ſorme- 
times a little knob is to be ſeen on the fourth, though 
generally it is bifurcated, without the two legs meet= 
ing into a ſpine; in which condition alſo the firſt is 
often to be ſeen; and ſometimes none of them meet, 
but leave a inws, or rather .aſſa, inſtead of a canal (o). 
The muſculus latiſſimus and Jongiſſimus dorſi, ſacro- lum- 
balis and glutaeus maximus, have part of their origins 
from theſe ſpinal proceſſe. 

The canal between the bodies and De of this 
„bone, for the cauda equina, is triangular; and be- 
comes ſmaller as it deſcends, as the cauda alſo does. 
Below the third bone, this paſſage is no more a com- 

plete bony canal, but is open behind; and is only there 
defended by a ſtrong ligamentous membrane ftretched 
over it, which, with the muſcles that cover it, and 
are very prominent on W endll ſide, is a ſufficient de- 
| pepper for the bundle of nerves within. | 
At the root of each oblique proceſs of this Ke, 
Ft | 1 the noteh is conſpicuot „by which, and ſuch another 
1 in the laſt vertebra of the loins; a paſſage is left for 
the twenty-fourth ſpinal nerve; and, in viewing the 
5 of „ eee either before or behind, r large holes 
| ar in each ſide, in much the ſame height, as 
2 ere the marks of the union of its ſeveral bones re- 
main. 5 12 My a2 2 e or” the body paſs 


through 
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nd through the anterior holes; and ſuperficial grooves run- 
ng ning outwards from them in different directions, ſhew 
os the courſe of theſe. nerves. From the intervals of 
are theſe grooves, the pyriformes muſcle chiefly riſes 
' IH The holes in the back-part of the bone are covered 
of by membranes which allow ſmall nerves to paſs 
At through them. The two uppermoſt of theſe holes, 
ng eſpecially on the fore- ſide, are the largeſt and as the 
ich bone bw, Pour the holes turn ſmaller. Sometimes a 
all- notch is only formed at the lower part in each ſide of 
this bone; and in other ſubjects there is a hole com- 
nes mon to it and the os ee ang: which the 
ct, twenty-ninth pair of ſpinal nerves paſſes; and fre- 
ne- quently a bony bridge is formed on the back-part of 
ugh WH cach fide by a proceſs ſent up from the back-part of 
ger the os coccygit, and joined to the little knobs which 


tis tte laſt bone of the or ſacrum has inſtead of a ſpinal 


88 proceſs. - Under this bridge or fugum, the twenty- 
— WH ninth pair of ſpinal nerves runs in its courſe to the 
un- common holes juſt now deſeribd. 

gins i I be upper part of the body of the firſt bone fe- 

x ſembles the vertebrae of the loins; but the ſmall fifth 
this bone is oblong tranſverſely, and hollow in the middle 
be- of its lower ne ))) 
3 The ſubſtance of the os ſacrum is very ſpongy, 
ome without any conſiderable ſolid external plates, and is 
w_ _ lighter proportionally to its bulk than any other bone 
Og 4 in the body; but is ſecured from injuries by the thick 
oy muſcles that cover it behind, and by the ſtrong liga- 
de- mentous membranes that cloſely adhere to it.— As 
8 this is one of the moſt remarkable inſtances of this 

1 8 ſort of defence afforded a ſoft weak bone, we may 
' eg make the general obfervation, That, where - ever ve 
. = | meet with ſuch a bone, one or other, or both theſe 
"er defences are made uſe of, the firſt to ward off in- 


| juries, and the ſecond tio keep the ſubſtance of the 
bone from yielding too eaſily. | 3 


©; 


* 


TL Ibis bone is articulated above to the laſt vertibra 
of the loins, in the manner that the /umbor-vertel rae 
are joined; and therefore the ſame motions may be per- 
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| ſhoulders extended farther to each ſide than the end 


FO 


[148 {Opus SKELETON. - 


formed here.—The articulation: of the lower part of 


the os. ſucrum to the os coccygis, ſeems well enough ad- 
apted for allowing conſiderable: motion to this laſt 
bone, was it not much confined by ligaments. La- 
terally, the or ſacrum is joined to the ofa ilium by an 


immoveable Hynchondrgſts, or what almolt deſerves the 


name of a ſuture ; for the cartilaginous cruſt. on rhe 
ſurface of the bones is very thin, and both their ſur- 
faces are ſo ſcabrous and unequal, as to be indented 


| Into each other: which makes ſuch a ſtrong connec- 
tion, that great force is required to ſeparate them, 


after all the mufcles and ligaments are cut.—Fre- 


1 quently the two bones grow together in old ſubjects. 


The uſes of the os ſacrum are, to ſerve as the com- 


mon baſe and ſupport of the trunk of the body, to 


guard the nerves proceeding from the end of the ſpi- 
nal marrow, to defend the back-part of the pelvis, 


and to afford ſufficient origin to the muſcles. which | 


move the trunk and thigh; in; 377 1opent $65 en dom 7h 

The bones that compoſe the os /acrum of infants, 
have their bodies ſeparated from each other by a thick 
cartilage; and, in the ſame; manner as the true ver- 
tebrae, each of them conſiſts of a body and two la- 
teral plates, connected together by cartilages; the 


ends of the plates: ſeldom being contiguous behind. 


- OS COCCGYTGILS (a), or rump-bone, is that trian- 

gular chain of bones depending from the os facrum; 
each bone becoming ſmaller as they deſcend, till the 
laſt ends almoſt in a point. The os coccygis is convex 


behind, and concave before; from which crooked 


Pyramidal figure, which was thought to reſemble a 
enckoo's beak, it bas got its name 
This bone conſiſts of four pieces in people of mid- 
dle age: In children, very near the whole of it is car- 
tilage: In old ſubjects, all the bones are united, and 


become frequently one continued bone with the 0. 


acrum. | 


Ie higheſt of the ſour bones is the largeſt, with 
af 


(o) Opporuyrer fog, eaudæ os, ſpondylium, os cuculi. 


A 
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g of the os /acrum ; which enlargement ſhould, in my 
opinion, erve as a dilttagui fing mark to fix the 
limits of either bone; and therefore ſhould take away 
all diſpute about reckoning the number of bones, 
of which one or other of theſe rwo parts of the {47 
vertebrae, is compoſed ; which diſpute muſt ſtill be 
kept up, ſo long as the numbering five or fix bones 
in the os /acrum depends upon the uncertain. accident 
of this broad-ſhouldered little bone being united to 
or ſeparated from it. —The upper ſurface of this bone 
is a little hoflow.—From the back of that bulbous 
part called its /horldeys, a proceſs often riſes up on 
each ſide," to join with the bifurcated" ſpine of the 
fourth and fifth bones of the os ſacrum, to form the 
bony bridge mentioned in_the deſcription, of the et 
ſacrum. Sometimes thefe ſhoulders are joined to the 
ſides of the fifth bone of the at /acrum, 10 erm 'the- 
Role in each fide common to theſe*two bones, for the 
paſſage of the twenty, ninth. pair of ſpinal nerves,— 
i e ſhoulders ot the of ceccygit, a. 
notch may be remarked in each fide, where the thir- 
tieth pair of the ſpinal herves paſſes.— The lower end 
of this bone is formed into a fmall head, which very 
often is hollow in the middbeee. 
The three lower bones gradually become ſmaller, 
and are ſpongy 3 but are 1 by a ſtrong Jiga- 
ment which covers and connects them. Theif ends, 
by which they are articulated, are formed in the ſame 
manner as thoſe of the firſt bone are. N 2 11 F $74 IH i 
Between each of theſe four bones of young fub= 
jects, a cartilage is interpoſed ; therefore their articul- 
ation is ayalogons to that of the bodies of the 'ver= 
tebrae of the neck: For, as has been above remark- 
ed, the lower end of the os /acrum, and of each f 
the three. ſuperior bones of the ot toceygir, Has A mall 
depreſſion. in the middle; and the upper part of all 
the bones of the os coccygit is a little concave, and 
conſequently the interpoſed cartilages are thickeſt. in 
connect the bones more ſirmly.— When he ee 
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_ offify, the upper. end of each bone is formed into 
cavity, exactly adapted to the protuberant o 
of the bone immediately above.— From | th 
articulation, it is evident, that, unleſs when theſe 
bones grow together, all of them are capable of mo- 
tion; of which, the firſt and es eſpecially Foun 
laſt, enjoys the largeſt ſhare. | 

' The lower end of the fourth bone terminates in A 

rough int, to which a cartilage is appended. | |. 
Jo the ſides of theſe bones of the os coccygir, the 
ub of muſcles (5), and, 5 of the wlrvatancr. ons ; 
and of the glutaei maximi, are fixed. 

The e ee of theſe bones is very ſpongy, wad 
in children cartilaginous ; ; there being only a part of 
the firſt bone oſſified in a new-born infant.—Since 
therefore the inte/tinum rettum of children is not ſo 
firmly ſuppotted as it is in adults, this may be one 
reaſon why they are more kalbeff ir 4 eee 
than old people (c). ; 

rom the deſcription of this b bone, we ſee how lit 
tle it reſembles the; vertebrae ; 72 ſince it ſeldom has 
proceſſes, never has any cavity for the ſpinal marrow, 
nor holes for the paſſage of wn oa es,—lts connection 
Binders it to be moved to either ſide ; and its motion, 
backwards and forwards is much conſined: Let as 
its ligaments can be ſtretched by. a,confiderable force, 
it 18,2 pry edrantageAin the. excretion of the. faeces; 
alvinae,, and much more; in. child-bearing, that: this 
bone Would remain moveable : and the right manage- 
ment of it, in delivering women, may be of . 
benefit to them (d). —The mobility of. the os coc 
diminiſhing as people advance in age, eſpecially w 
its ligaments and cartilages have not been kept — 

2 = being ſtretched, is probably one reaſon why 
the women, who are old maids before they Wa 
have n hard Ou in « * e N Th | 

8 


09 "Dough, Mp; chap: Pea? "I 36. E10 45. 20. ; 
(e) Spigel. de humani corp. abr lib. 2. cap. a eas, de 
Pp offi. Par. 2. Kap, 3+. {if Foe 5 2 1 1 9Y 3 206 
0 Faaw, ibid. Deventer, os: Operat, chirugg. cap. 27. 
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The os coccygis ſerves to ſuſtain the inteſtinum rec 


tum; and, in order to perform this office more ec. 
tun it is made to turn with a curve forwards ; by 


| Wie 110 the bone itſelf, as well as the muſeles and 


teguments, is preſerved from any Ser when. we 
ſit with our body reclined back. 8 

The ſecond part of the trunk of the ſkeleton, the 
PELVIS, is the cylindrical cavity at the lower part 


of the abdomen, formed by the or facrum, at orcygisy 
and offa innominata ; which laſt therefore fall now | ir 


* 


courſe to be examined. a tet e, 
Though the name of 0884 I NI MINATA 09 
contributes nothing to the knowledge of their ſituł 
ation, ſtructure or office; yet they have been ſo long 


and univerſally known by it, that there is no occaſion 


r changing it. They are two large broad bones, 


which form the fore- part and ſides: of the elvit, and 


the lower part of the ſides of the ahdemen. In child - 
ren each of theſe. bones is evidently divided into three 
which are aſterwards ſo intimately united, that ſcarce 
the leaſt mark of their former ſepatation remains: 
This notwithſtanding, they are deſeribed as conſiſt- 
ing each of three bones, to wit, the es ilium, iſchiuni, 
and puh, Which I ſhall firſt deſcribe ſeparately and 
then ſhall conſider; what is enn 510 gs wo-.of 


them, or to.all the Three. h h 


„08 ILIUM (J), or baunch-bonts'is Gruated liche 
of the three, and reaches as far down as one third 
of the great 7 0 Ree er r 3 of the thigh= 
done i is received. ren dir 
The external Gd of; this bone . convex; 
and is called its donſum the internal concayenſur- 
face is by ſome, (but improperly) named its c. The 
ſemicircular edge at the higheſt part of this bone, 


which is tipped with a cartilage in the recent ſubject, 


is named the ſpine, into which the external or deſcen- 
ding oblique muſcle of the abdomen is inſerted; and 
from it the internal Fe on and the 'tranſ- 
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verſe muſcles of the belly, with the glutæus maximus, 
_ gquattratus lumborum, and latiſi mut dorſi, have their o- 


 facrum'and; tranſverſe proceſſes of the fifth and fourth 
vertebrae of the loins, are fixed (5). — Below the an- 
terior ſpinal proceſs another protuberance ſtands out, 


 . » 2). Baker; Curl, oſteolog. demonſtr. 3. 
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rigin. Some (a) are of opinion, that it is only che 
tendinous cruſt of all theſe. muſcles, and not a carti«- 
commonly alledged, that covers this bony 
edge.— The ends of the ſpine are more prominent 


8 than the ſurface of the bone below them; therefore 
__ are reckoned proceſſes. From the anterior ſpinal pro- 


ceſs, the ſartorivs and faſci alis muſcles have their riſe, 


and the outer end of the doubled tendon of the ex- 


ed Fallopiuss or Fonpart's ligament, is fixed to 'it— , 
The inſide of the poſterior ſpinal proceſs, and of part 
of the ſpine forward from that, is made flat and. 
rough where the ſacro-lumbalis and longifſimus dorſi 
riſez and to its outſide ligaments, extended to the "os: 


| oblique muſcle of the abdomen,” commonly call- 


which, by its fituation, may be diftinguiſhed from 

the former, by adding the epithet of inferior, where 
the muſculus rectus tibiae has its origin-(c).—Betwixt 
theſe. two anterior proceſſes the bone is 'hollowed: 


where the beginning of the fartorius muſcle: is lodg- 
ed. Below the "poſterior ſpinal” proceſs, a ſecond 


protuberance of the edge of this bone is in ke man— 


rum. — Under this laſt proceſs à conſiderable — 
niche is obſervable in the or ilium; between the 


ſides of which and the ſtrong ligament that is ſtretched. 


over from the of ſacrum to the ſharp- pointed proceſs of 


the or iſchium of che recent ſubject, a large hole is 


formed, through which the muſculus ) ppriformis,; the 
great ſciatic nerve, and the” poſterior''eruraÞ veſſels. 
paſs, and are protected from compreſſion 
The external broad fide or dorſum of the os ilium is 
CCC 
ö 3 
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a little hollow towards the ſore- part; farther back it 
is as much raiſed; then is conſiderably concave; and, 

laſtly, it is convex: Theſe inequalities are occaſion- 
ed by the actions of the muſcles that are ſituated on 
this ſurface. From behind the uppermoſt of the two 

anterior ſpinal proceſſes, in ſuch bones as are ſtrong- 
ly marked by the muſcles, a ſemicircular ridge 1s ex- 

tended to the hollow paſſage of the ſciatic nerve, 
Between the ſpine and this ridge, the g/utaeus medius 

takes its riſe. ; Immediately from above the loweſt of 
the anterior ſpinal proceſſes, a ſecond ridge is ſtretch- 

ed to the niche. Between this and the former ridge, 
the glutaeus minimus has its origin. —On the aul 
of the poſterior ſpinal proceſſes, the dorſum of the as 

ilium is flat and rough, where part of the muſculus 
glutaeus maximus and pyriformis riſes.— The lowelt 
part of this bone is the thickeſt, and is formed into a 
large cavity with high brims, to aſſiſt in compoſing 
the great acetabulum; which ſhall be conſidered, after 
all the three bones that conſtitute the os innominatum, 


are deſcribed. - „%%% ᷑ Umm 8 
The internal ſurface of the os ilium is concave in 
its broadeſt fore- part, where the internal iliac muſcle 
has its origin, and ſome ſhare of the intefiinum ilium 
and colon is lodged.— From this large hollow, a fmall 
ſinuoſity is continued obliquely forwards, at the in- 
ſide of the anterior inferior ſpinal proceſs, where part 
of the pſoas and iliacus muſeles, with the crural veſ- 
ſels and nerves, paſs.— The large concavity is bound- 
ed below by a ſharp ridge, which runs from behind 
forwards; and being continued with ſuch another ridge 
of the 165 pubis, forms a line of partition between the 
abdomen and pelvis. Into this ridge the broad tendon 
of the gſoas par uus is inſ ert.. 
All the internal ſurface of the os ilium, behind this 
ridge, is very unequal; For the upper part is flat, 
but ſpongy, where the ſacro-lumbalis and longiſſimus 
dorf: riſe. Lower down, there is a tranſverſe ridge 
from which ligaments go out to the of ſfacrum.— 
Immediately below this ridge, the rough unequal cavi- 
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ties and prominences are placed, which are iadily 
adapted to thoſe deſeribed on the ſide of the os * 
crum. In the ſame manner, the upper part of this 
rough ſurface is porous, for the firmer. adheſion of 
the ligamentous cellular ſubſtance; while the lowef 
part is more ſolid, and covered with a thin cartilagi- 
nous ſkin, for its immoveable articulation with the 
eg fucrum. From all the circumference of this large 
unequal ſurface, ligaments are extended to the os /a- 
er to ſecure more firmly the , oe _ 

ES 5: 2 

- The 3 af the li ele very con · 
8 both in the dorſum and c __ of many os 
ilium; but in others they are inconhiderable. - - 
The poſterior and lower parts of theſe bones are 
thick; but they are generally exceeding: thin and 
compact at their middle, where they are expoſed to 
the actions of the muſculi glutaei and iliacus internus, 
and to the preſſure of the bowels contained in the 
belly. The ſubſtance. of the ofa ilium is N cellu- 
lar, except a thin external table. | 

In a ripe child, the ſpine of the a- e is ns 
ginous, and is afterwards joined to the bone in form 
of an . The large enn end of this! bons 16S 
not comp leatlyioſhfied./{; nt 35) 
- 108 ISCHI A (A) or Fs tf is os ae e bulk 
hetworn the two other parts of the os innominatum, is 
ſituated loweſt of the three, and is of a very irregular 
figure. —Its extent might be marked by an horizon- 
tal line drawn near through the middle of the acera - 
bulum; for the upper bulbous part of this bone forms 
ſome leſs than the lower half of that great cavity, aud 
the ſmall leg of it riſes to much the ſame height on 
the other ſide of the great hole common. to this bone 


and the 05 pubis. 


From the upper thick part of te ⸗ or Cm: a — 
| procels, called by ſome ſpinout, ſtands out backwards, 
from which chiefly the muſculus ccceyg aus and ſuperior 
e and or of . e an,, 18115 and the 

f anterior 


"a cone, cates 5 


„ 


higher and nearer the acetabulum than the other. 
ITbe lower, thinner, more ſcabrous part of the knob 
which bends forwards, is alſo marked with two flat 


4 


o 


nerve, paſs out of the pelvis ——lImmediately below 
this proceſs a ſinuoſity is formed for the tendon of 


the muſculus obturator. internus. In a recent ſubj ect, 
this part of the bone, which ſerves as à pully on 


which the obturator muſcle plays, is covered with a 


5 


riſe to the inferior gemellus muſcle.— 
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anterior or internal ſacro- ſciatio ligament is fixed to 
it. — Between the upper part of this ligament and 
the bones, it was formerly obſerved that the pyriform 
muſcle, the poſterior crural veſſels, and the ſciatic 


— 
* 


ligamentous cartilage, that, by two or three ſmall 
ridges, points out the interſtices of the fibres in the 
tendon of this muſcle.— The outer ſurface of tlie 
bone at the root of this ſpinous proceſs" is made hol- 
low by the pyriformis or iliacus externus muſcle. 
Below the ſinuoſity for the obturator muſcle, is the 
great knob or tubergſty, covered with cartilage or 
tendon (4). — The upper part of the tuberoſity gives 
To a ridge at 
the inſide of this, the external or poſterior ſacro-ſciatic 
ligament is ſo fixed, that between it, the internal li- 
gament, and the ſinuoſity of the er i/chium, a paſſage 
is left for the internal eb#4rator muſele.— The upper 


thick ſmooth part of the uber, called by ſome its 


fx 


dorſum, has two oblique impreſſions on it. The in- 
ner one gives origin to the long head of the 3iveps 
xor tibie and ſeminervoſus muſcles, and the mi- 


membranoſus riſes fiom the exterior one, which reaches 


ſurfaces, whereof the internal is what we lean upon 


in ſitting, and the external gives riſe to the largeſt 
head of the triceps adductor femoris. Between the ex- 
ternal margin of the tuberoſity and the great hole of 
the os innominatum, there is frequently an obtuſe ridge f 


extended down from the acetabulum, which gives 
origin to the quadratus femoris. — As the tuber ad- 


vances forwards, it becomes ſmaller, ind is rough, 
for the origin of the muſculus” tranſuer/alis and ereftor 


1 | | : penis .. 
(4) Winſlow Expoſition anat. des os frais, & 96. 
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penis. The ſmall leg of it, which mounts upwards 
to join the os pubis, is rough and prominent at its 
edge, where the two lower heads of the triceps or 
quadriceps adductor femoris take their riſe. SA 
The upper and back-part of the os iſchium-is broad 
and thick; but its lower and fore - part is narrower 
and eee ſubſtance i is of the tg com- 
mon to broad bones. 
The ar iſium and pubic of the lags: Ges are cho's on 
. bones which are contiguous to the os iſchium. 
The part of the os iſchium which forms the acerabu- 
um, the ſpinous proceſs, the great uber, and the re- 
curved leg, are all cartilaginous at birth.— The uber, 
with part of the leg, or proceſs above it, becomes an 
; epiphyſe before this bone is fully formed. 
The OS PUBIS (ö), or Jhare-bone, 1s the! leaſt of 
the three parts of the os. innominatum, and is placed 
at the upper fore- part of it. The thick largeſt part 
of this bone is employed in forming the acetabulum ; - 
from which becoming much ſmaller, it is ſtretched 
inwards to its fellow of the other fide, where again 
it grows larger, and ſends a ſmall branch downwards 
to join the end of the ſmall. leg of the os i/chinm.— 
The upper fore-part of each os pubis is tuberous and 


4 


rough where the muſculus refus and pyramidalis are 


inſerted. From this a ridge is extended along the 
upper edge of the bone, in a continued line with fuch 
another of the os ilium, which divides the abdomen 
and pelvzs, The ligament of Fallopius is fixed to the 
internal end of this ridge; and the ſmooth hollow 
below it, is made by the 22 and iliacus internus 
muſcles paſſing with the anterior crural veſſels and 
nerves behind the ligament. Some way below the 
former ridge, another is extended from the tuberous 
part of the os pubis downwards and outwards towards 
the acetabulum; between theſe two ridges the bone is 
hollow and ſmooth, for lodging the head of the 
Hectineus muſcle.Immediately below, where the 
owes ridge is to take tienen downwards, h 
a niche 


8 


00 ten, TY penis, double, feneſtratum. 
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niche is made, which is comprehended in the great 
foramen of a ſkeleton, but is formed into a hole by a 


ſubtended ligament in the recent ſubject, for the paſ- 
ſage of the poſterior crural nerve, an artery, and a 


vein.— The internal end of the or pubis is rough and 


unequal, for the firmer adheſion of the thick liga- 
mentous cartilage that connects it to its fellow of the 
other fide :—The proceſs which goes down from that 
to the as i/chium is broad and rough before, where 


the gracilis and upper heads of the triceps, or rather 


quadriceps adductor 3 have their origin. 
The ſubſtance of the os pubis is the ſame as of o- 


ther broad bones. WS 


Only a part of the large end of this bone is offt 


fied, and the whole leg is cartilaginous, in a child 


born at the full time. | TD 
Betwixt the os iſchium and pubis, a very large irre- 
gular hole is left, which, from its reſemblance to a 


door or ſhield, has been called #yroides. This bole | 


is all, except the niche for the poſterior crural nerve, 


filled up in a recent ſubject with a ſtrong ligament- 
ous membrane, that adheres very firmly to its cir- 


cumference. From this membrane chiefly the two 


obturator muſcles, external and internal, take their 
riſe.— The great deſign of this hole, beſides render 


ing the bone lighter, is to allow a ſtrong enough o- 
rigin to the obturator muſcles, and ſufficient ſpace for 
lodging their bellies, that there may be no danger of 
diſturbing the functions of the contained vi/cera of 


the pelvis by the actions of the internal, nor of the 
external being bruiſed by the thigh-bone, eſpecially 
by its leſſer trochanter, in the motions of the thig 


inwards : Both which inconveniencies muſt have hap- 
pened, had the ofa innominata been complete here, 


and of ſufficient thickneſs and ſtrength to ſerve as the 


fixed point of theſe muſcles.—The bowels ſometimes 


make their way through the niche for the veſſels, -at 


the upper part of this H roid hole, and this cauſes a 
Hernia in this place (c). „ 


* at 


* 
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In the external ſurface of the oe innominata, near 
the outſide of the great hole, a large deep cavity is 
formed by all the three bones conjunctly: For the os 
pubis conſtitutes about one fifth; the or ilium makes 


ſomething leſs than two-fifths, and the os iſchium as 


much more than two-fifths. The brims of this ca- 
vity are very high, and are ſtill much more enlarged 
by the ligamentous cartilage, with which they are 
tipped in a recent ſubject. From this form of the 
cavity it has been called acetabulum; and for a diſtin- 


guiſhing character, the name of the bone that con- 


ſtitutes the largeſt ſhare of it is added; therefore ace- 


= tabulum offes iſchii (d) is the name this cavity com- 
monly bears. Round the baſe of the /ypercilia'the 


bone is rough and unequal, where the capſular liga- 


ment of the articulation is fixed. —The brims at the 
upper and back-part of the-acetabulum are much lar- 


ger and higher than any where elſe; which is very ne- 


ceſſary to prevent the head of the femur from ſlipping 


out of its cavity at this place, where the whole 
weight of the body beats upon it, and conſequently 


would otherwiſe be conſtantly in danger of thruſting 


it out.—As theſe brims are extended downwards and 


forwards, they become leſs; and at their internal 


Jower part a breach is made in them; from the one 
fide of which to the other, a ligament is placed in 
the recent ſubject; under which a large hole is left, 
which contains a fatty cellular ſubſtance and veſſels. 
The reaſon of which appearance has afforded matter 


of debate. To me it ſeems evidently contrived for 


allowing a larger motion to the thigh inwards: For 
if the bony brims had been here continued, the neck 
of the thigh- bone muſt have ſtruck upon them when 
the thighs were brought acroſs each other; which, in 
a large ſtrong motion this way, would have endan- 


gered the neck of the one bone, or brim of the other. 
Then the veſſels which are diſtributed to the joint 
may ſafely enter at the ſinuoſity in the bottom of the 


breach; which being however larger than e 
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ſary for that purpoſe, allows the large mucilaginous 
gland of the joint to eſcape below the ligament, when 
the head of the thigh-bone is in hazard of preſſing 
too much upon it in the motions of the thigh out- 
wards (e). Beſides this difference in the height of 
the brims, the acetabulum is otherwiſe unequal : For 
the lower internal part of it is depreſſed below the 
cartilaginous ſurface of the upper part, and 1s. not. 
covered with cartilage; into the upper part of this 
particular depreſſion, where it is deepelt, and of a 
ſemilunar form, the ligament of the thigh-bone, 
commonly, though improperly, called the round: one, 
is inſerted; while, in its more ſuperficial lower part, 
the large mucilaginous gland of this joint is Jodged- 
The largeſt ſhare of this ſeparate depreſſion is totmed 
in the os iſchium. 6 2 or Or Tn nl 
From what has been ſaid of the condition of the 
three bones compoſing this acetabulum in new- born 
children, it mult be evident, that a conſiderable pat 
of this js is cartilaginous in them. 5 
The ofa innominata are joined at their back- part to 


1 each ſide of the os /acrum by a ſort of ſuture, with a 

b very thin intervening cartilage, which ſerves as ſo 

Fa much glue to cement theſe bones together; and 

: ſtrong ligaments go from the circumference of this 

L unequal ſurface, to connect them more firmly. The 

s Mu innominata are connected together at their fore-, 

; part by the ligamentous cartilage interpoſed between 

5 the two ofſa pubis —Theſe bones can therefore have 

8 no motion in a natural ſtate, except what is common 

N to the trunk of the body, or to the os /acrum. But 

K it has been diſputed, whether or not they looſen ſo 

8 much from each other, and from the os ſacrum, in 

2 child-birth, by the flow of mucus to the pelvis, and 

a by the throws of the labour, as that the % pubic re- 

8 cede from each other, and thereby allow the paſſage 

t between the bones to be enlarged. —Several obſerva= _ 

© | tions (/) ſhew that this relaxation ſometimes happens 
| 1, nd 2 1 55 | 

»4 (e) Petit. Memoires de Vacad. des ſciences, 1j 4. 


% Bauhin. Theat. anat. lib. 1. cap. 49.—Spiget. Anat. lib. 2. 


cap. 24.— Riolan. Anthrqpogr. Üb. 6. cap. 12.—Dicmerbrock Anat. 
lib. 9. Cap, 16. ; 1 's | Þ 5 is 
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But thoſe who had frequently opportunities of diſſec- 


ting the bodies of women who died immediately af- 
ter being delivered of children, teach us to beware of 
regarding this as the common effect of child- birth; 
for they found ſuch a relaxation in very few of the 
bodies which they examined (6). TOY 


e e amr great weight is ſupported in our 5 
erect poſture, by the articulation of the ofa innomi- 


nate with the os ſacrum, there is great reaſon to think 


that if the conglutinated ſurfaces of theſe bones were 


once ſeparated, (without which, the ofa pubit cannot 
ſhuffle on each other), the ligaments would be vio- 


lently ſtretched, if not torn ; from whence many dife 


orders would ariſe (c). F)) ul 
Each os innominatum affords a ſocket (the acetabu- 
lum) for the thigh-bones to move in, and the trunk 


of the body rolls here ſo much on the heads of the 


thigh- bones, as to allow the moſt conſpicuous motions 
of the trunł, which are commonly thought to be per- 
formed by the bones ok the ſpine. —This articulation 


3s to be more fully deſcribed after the n femoris are 


examined. „ Ein „ 
The pelvis then has a large open above where it is 
continued with the abdomen, is ſtrongly fenced by 


bones on the ſides, back, and fore-part,' and appears 


with a wide opening below, in the ſkeleton ; but, in 


the recent ſubject, a conſiderable part of the opening 


is filled by the facro-ſciatic ligaments, pyriform, inter- 
nal obturator, levatores ani, gemini, and coccygæi muſ- 
cles, which ſupport and protect the contained parts 
better than bones could have done; ſo that ſpace is 


only left at the loweſt part of it, for the large excre- 


tories, the veſca urinaria, inte/hinum rectum, and in 
females, the uterus, to diſcharge themſelves. 


The THORAX (d), or cheft, which is the only 
part of the trunk of the body which we have not yet 


deſcribed, 


0) Hildan. Epiſt. cent. obſ. 46. —Dionis Sixieme demonſt. des 
as.—Morgagn. Adverſ. 3. animad. 15. : | 
(e) Ludov. in Ephem. German. dec. 1. ann. 3. obſ. 255. 
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() Pectus, caſſum. 


— 


rn 


e AY aw. ; 


Or Tre 8 K E ETON 161 


deſcribed, reaches from below the neck to the belly; 
and, by means of the bones that guard it, is ſormed 
inte a large cavity: The figure of which is ſomewhat _ 
conoidal; but its upper ſmaller end is not finiſhed, * 

being left open for che paſſage of the wind-pipe, gul- 
let, and large bloodeveilels; and its lower part, or 

baſe, has no bones, and is ſhorter before than behind; 
ſo that, to carry on our compariſon, it appears like an 
oblique ſection of the conoid. Beſides which we 
ought alſo to remazky that the lower part of this ca- 
vity is narrower than ſome way above (e); and that 
the middle of its hack - part is conſiderably diminiſhed, 
by the bones ſtanding forwards into it. 

I be bones which form the thorax, are, the twelve 
dorſal vertebræ behind, the ribs on the ſides, and the 
flexnum before. „ *** 

I The. ver tebræ have already been deſcribed as part of: 
the ſpine; and therefore are now to be paſſed. 

„ RIBS, Or c ( F- Jz (as if they were cuſtodesy. g 
or guards, to theſe. principal organs of the animal 
machine, the heart and lungs), are the long 
crooked bones placed at the fide of the cheſt, in 
an, oblique tics tion downwards. in reſpe& of the 
back-bone.— Their number is generally. twelve on 

each fide; though frequently. eleven or thirteen have 

boen found (g). Sometimes the ribs are found pre- 

ternaturally conjoined or divided (5). To 2 

The ribs are all concave. internally; where nc rr ag 


are alſo, made ſmooth: by the action of the contained 
arts, which, on this account, are in no danger 
ow hurt by them; and they are conyex externally, ' 

that they might reſiſt that part of the preſſure of the 
at moſphere, which is not balanced by the air within 

the lungs, during in/piration.—The ends of the ribs 
next the vertebrae are rounder than they are aſter theſe 


— 


4 o 


bones have advanced forwards, when they become 
o | mm | n bo _ flatter 
(e) Albin. de offib, ſet. 169. „„ 


Cf) Uagupay, xgpioripur, Use... 

8 Riolan. Comment. de offibus, cap. 19.—Marchetti, cap. 9. 
owper Explicat. tab. 93. and 94, Morgagn. Adverſ. anat. 

(s) Sue Trad. d' oſteolog. p. 141. 12 8 | 
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flatter and broader, and have an upper and lower | 


edge, each of which is made rough by the action of 
the interegſtal muſcles, inſerted into them. Theſe 
muſcles, being all of nearly equal force, and equally 


ſtretched in the interſtices of the. ribs, prevent the 


broken ends of theſe bones in a fracture from being 


removed far out of their natural place, to interrupt __ 
the motion of the vital organs.—The upper edge of 
the ribs is more obtuſe and rounder than the lower, 


which is depreſſed on its internal ſide by a long ea, 


for lodging the intercoſtal veſſels and nerves z on each 


1 85 fide of which there is a ridge, to which the intercoſt- 


al muſcles are fixed. The e is not obſervable 
however at either end of the ribs; for at the poſte- 


' Fior or root, the veſſels have not yet reached the ribs; ' 
and, at the fore-end, they are ſplit away into branches, 
mo ſerve the parts between the ribs; Which plainly 


teaches ſurgeons one reaſon of the greater ſafety of 
rforming the operation of the empyema towards the 
ides of the thorax, than either near the back or the 


' breaſt. | | 


At the poſterior end () of each ib, a little head 
is formed, which is divided by a middle ridge into 


two plain or Hollow ſurfaces; the loweſt of which is 


the broadeſt and deepeſt in moſt of them. The two 
planes are joined to the bodies of two different verte- 


brae, and the ridge forces itſelf into the intervening , 
_ cartilage.—A little way from this head, we find, on 


the external ſurface, a ſmall cavity, where mucilagi- 


nous glands are lodged ; and round the head, the bone 
appears ſpongy, where the capſular ligament of the 


articulation is fixed. Immediately beyond this a flat= 
ted tubercle riſes, with a ſmall cavity at, and rough- 


neſs about its root, for the articulation of the rib 
with the tranſverſe proceſs of the loweſt of the two 


vertebrae, with the bodies of which the head of the 
rib is joined, —Advancing farther on this external 


Farface, we obſerve in moſt of the ribs another ſmal- | 
ter tubercle, into which ligaments which connect ow 


* 
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ribs to each other, and'to the tranfpeds: proceſſes of 
the vertebrae and portions of the longiſimus dorſi, are 
inſerted, Beyond this the ribs are made flat by 8 
ſacro-lumbalis muſcle, which is inſerted into the part 
this flat ſurface fartheſt from the ſpine, where each 
rib makes a conſiderable curve, called by ſome its 
langle. —T hen the rib begins to turn broad, and conti- 
nues ſo to its anterior end, (#), which is hollow and 
ſpongy, for the reception of, and firm coalition with 
age that runs thence to be inſerted into the 8 
ſternum, or to be joined with ſome other cartilage — 
In adults, generally the cavity at this end of the ribs 
is ſmooth and poliſhed on its ſurface 3 by which the 
articulation of the cartilage with it bas thẽ appearance 
of being deſigned for motion: but it has none. 
The ſubſtance of the ribs is ſpongy, cellular, and 
| only covered with a very thin external lamellated 
ſurface, which increaſes in thickneſs and 3 as 
It approaches the vertebr. 8 8 
To the fore-end of each rib, a long broad and 
firong cartilage is fixed, and reaches thence to the 
Hernum, or is joined to the cartilage of the next rib. 
This courſe, however, is not in a ſtraight line with. 
the rib; for, generally, the cartilages make à conſi- 
derable curve, the concaye part of which is upwards; _ 
therefore, at their inſertion into the ffernum, they 
make an obtuſe angle above, and an acute one be- 
low.—Theſe cartilages are of ſuch a length as never 
to allow the ribs to come to a right angle-with 
ſpine ; but they keep them ſituated ſo obliquely, as 
to make an angle very conſiderably obtuſe above, till 
a force exceeding the elaſticity of the cartilages is 
applied. Theſe cartilages, as all others, are 3 | 
and harder internally, than they are on their extern 
ſurface ; and ſometimes in old people, all their Pn. 
dle ſubſtance becomes bony, while a thin cartilagi= 
nous /amella appears externally (a). The oſſification, 
n _ e at the external erde 
5 „ hoy 4 
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The greateſt alternate motions: of the cartilages be- 
ing made at their great curvature, that. part remains- 


frequently cartilaginous, after all. the veſt is oſſi- 


4 + - 
Us 
* 
CITY 


The ribs then are artichlated at each end, of 


which the one behind is doubly joined to the verte- 
bra; for the head is received into the cavities of two 

bodies of the vertebræ, and the larger tubercle is re- 
_ecived. into the depreſſion in the tranſverſe proceſs of 


the lower vertebra. — When one examines the double 


articulation, he muſt immediately ſee, that no other 


motion can here be allowed than upwards and down- 


| wards; ſince the tranſverſe proceſs hinders the rib. 


— 


to be thruſt back ; the reſiſtance on the other ſide of 
the "os prevents the rib's coming forward; and 


each of the two joints, with the other parts attach- 
ed, oppoſe its turning round. But then it is like» 


wiſe as evident, that even the motion upwards and 


downwards can be but ſmall in any one rib at the 


articulation itſelf. But as the ribs advance forwards, 


the diſtance from their centre of motion increaſing, 
the motion muſt be larger; and it would be very 
conſpicuous at their anterior ends, were not they te- 
Gſted there by the cartilages, which yield ſo little, 
that the principal motion is performed by the middle 
part of the ribs, which turns outwards and upwards, 


and occaſions the twiſt remarkable in the long ribs: 
at the place near their fore-end where they are moſt 
reliſted (c). . 

Hitherto I have laid down the ſtructure and con- 


nection which moſt of the ribs enjoy, as belonging to 


all of them; but muſt now conſider the ſpecialities 


wherein any of them differ from the general deſcrip- 
n given, or from each other. 


Xp TING the ribs from above downwards, their 


figure is {till ſtraighter; the uppermoſt being the 


8 molt crooked of any. Their obliquity, in reſpe& of 


the ſpine, increaſes as they deſcend; ſo that e 


their. 


Es — nov. diſc. 5. >. ata. „„ 
0 Winſlow Memoires de Vacad, des ſciences, 1 720% . 
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their diſtances from each other is very little different 
at their back- part, yet at their fore- ends the diſtances 
between the lower ones muſt increaſe.—In conſe- 
quence, too, of this increaſed obliquity of the lower 
ribs, each of their cartilages makes a greater curve in 
its progreſs from the rib towards the fernum; and 
the tubercles, that are articulated to the tranſverſe 
proceſſes of the vertebræ, have their ſmooth ſurfaces 
gradually facing more upwards.—The ribs becoming 
thus more oblique, while the fernum advances for- 
wards in its deſcent, makes the diſtance between the 

| flernum and the anterior end of the lower ribs greater 
than between the fernum and the ribs above; con- 
ſequently the cartilages of thoſe ribs that are joined 
to the breaſt-bone, are longer in the lower than in 
the higher ones. —Theſe cartilages are placed nearer 
to each other as the ribs deſcend, which occaſions the 
curvature of the cartilages to be greater. "> 


; 1 


The length of the ribs increaſes from the firſt and”... 
uppermoſt rib, as far down as the ſeventh; and 
from that to the twelfth, as gradually diminiſhes.— 
The ſuperior of the two plain, or rather hollow ſur- 
faces, by which the ribs are articulated to the bodies 
of the vartebre, gradually inereaſes from the firſt to 
the fourth rib, and is diminiſhed after that in each 
lower rib,—The diſtance of their angles from the 
heads always increaſes as' they deſcend to the ninth, ' 
becauſe of the greater breadth of the /acro-lumbalis 
muſcle (d). - e | _ 
Ihe ribs are commonly divided into true and falſe. 
The true (e) coſtae are the ſeven upper ones of each 
fide, whoſe cartilages are all gradually longer as the 
ribs deſcend, and are joined to the breaſt-bone 3 fo 
that being preſſed conſtantly between two bones, 
they are flatted at both ends, and are thicker, harder, 
and more liable to oſſify, than the other cartilages, _ 
that are not ſubject to ſo much preſſure. "Theſe ribs 


DD _ 


(d) Winſlow Expoſition anatomique des os ſecs, & 6433. 
(e) rm, German, legitim. 5 e 
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include the knee and lungs z and therefore are the th 
proper or true.cu/iodes. of life. th 
The five inferior ribs of each fide are the falh or ge 


< 1. 4RD , whoſe cartilages do not reach to 


the ſlernum and therefore, wanting the reſiſtance at fla 
their fore - part, they are there pointed; and, on this pl: 
account, having leſs As ur their ſubſtance is ſoft= th 


er. The cartilag theſe Falſe ribs. are ſhorter as el: 
| Ye ribs, deere all theſe five ribs the circular ſu 
of the diaphragm is connected; and its fibres, qr 

| ea of oe: ſtretched immediately tranſverſely, co 
aud ſo running perpendicular to the ribs, are preſſed di 
ſio as to be often, eſpecially in exſpiration, parallel to | C0 
1 we plane in which the ribs lie: Nay, one may judge 1h 
by the attachments which theſe Abres have ſo fre- pl 

| ntly to the Gdes, of the thorax, a conſiderable way ar 

| Kere where their extremities are inſerted. into the Eh 
ribs, and by the ſituation. of the viſcera, always to be fe 
obſerved in a dead ſubject laid ſupine, that there is a 


2 a large concavity formed on each ſide by * 

the diaphragm within theſe baſtard: ribs, in which the F. 
ſtomach, liver, ſpleen, c. are contained; which, by 
being only reckoned. among the viſcerd naturalia, have 


occaſioned the name of ba/tard. cuſtodes to theſe bones. ſe 

. Hence, in ſimple fractures of the falſe ribs, with- m 

out fever, the ſlomach ought to be kept moderately bh 

filled with food, leſt the pendulous ribs falling in- © 

_ wards, ſhould. thereby increaſe the pain, cough, 1 

c. (g).—Hence likewiſe we may learn how to judge ky 

better of the ſeat of ſeveral. diſeaſes, and to do the 5 
operation of the empyema, and ſome others, with | 

more ſafety. than we can. do, if we follow the com- B 

mon directions. | 5 
The eight upper ribs were 6 0 (b) dated h in- 

to pairs, with particular names to each two, to wit, Fo 

| ol the f 

« f) 4 DER, Karo 3 xlevec, bot, line; ſpuriæ, 0 


Alegitimæ. | 
( Hippocrat. de articulo, 5 51,—Pare, lib. 15. cap. IT. 


(hb) Laurent. N n 
en. 4. | 
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the crooked, the ſolid, the pectoral, the tified: But 
theſe names are of ſo little uſe, that they are now 
generally nene Hoo RT oO ng 
The 125 rib of each ſide is fo fituated, that the 
flat ſides are above and below, while one edge ts 
placed inwards, and the other outwards, or nearly ſo; 
therefore, ſufficient ſpace is left above it for the ſub- 


elavian veſſels and muſcle; and the broad 'concave © 


ſurface is oppoſed to the lungs : But then, in conſe- 
quence of this ſituation, the channel for the inter- 
coſtal veſſels is not to be found, and the edges are 
differently formed from all the other, except the ſe- 
| cond; the lower. one being roumded, and the other 
ſharp.— The head of this rib is not divided into tw-wo 
plain ſurfaces by a middle ridge, becauſe it is only. 
- articulated with the firſt - vertebra of the thorax.—lts 
cartilage is offified in adults, and is united to the 
feernum at right angles. Frequently this firſt rib has 
a ridge riſing near the middle of its poſterior edge, 
where one of the heads of the ſcalenus muſele riſes— 
Farther forward it is flatted, or ſometimes depreffed —_ 
by the clavicle. . e | „„ 
The fifth, fixth, and ſeventh, or rather the fixth, 
ſeventh, eighth, and ſometimes the fifth, ſixth, ſe- 
venth, eighth, -ninth ribs, have their cartilages at leaſt 
contiguous; and frequently they are joined to each 
other by croſs cartilages; and moſt commonly the 
cartilages of the eighth, ninth, tenth, are connect- 
ed to the former and to each other by firm liga- 
meme. | ES 5 ES | 
The eleventh, and ſometimes the Y277Þ rib, has no 
tubercle for its articulation with the tranſverſe pro- 
cefs of the vertebra, to which it is only looſely fixed 
by ligaments.—The %% in its lower edge is not fo 
deep as in the upper ribs, becauſe the veſſels run 
more towards the interſtice between the tibs.—Its 
fore-end is ſmaller than its body, and its ſhort fmall 
cartilage is but looſely connected to the cartilage of 
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Te twelſth rib is the ſhorteſt and ſtraighteſt.—Its 


head is only articulated with the laſt vertebra of the 


thorax ; therefore is not divided into two ſurfaces, — 


This rib is not joined to the tranſverſe proceſs of the 


. vertebra, and therefore has no tubercle, being often 


pulled neceſſarily inwards by the diaphragm, which 


an articulation with the tranſverſe proceſs would not 
have allowed. — The % is not found at its under- 
edge, becauſe the veſſels run below it.—The fore- 


| part of this rib is ſmaller than its middle, and has 


only a very ſmall pointed cartilage fixed to it. To 
its whole internal fide the diaphragm is connected. 
The motions and uſes of the ribs ſhall be more 


particularly treated of, after the deſcription of tlie 
ernum. | | b „„ 


The heads and holes of the 1 of a news. 


born child have cartilages on them; part of which 
becomes afterwards thin. epiphyſes.—The bodies of 


epiphyſes at birth, children muſt have been expoſed 


the ribs encroach gradually after birth upon the car- 
tilages; ſo that the latter are proportionally ſhorter, 
when compared to the ribs,. in adults, than in chil- 
dren. BY 6. | 


Here I cannot help remarking the wiſe provi ence | 


of our Creator, in preſerving us from periſhing as 
ſoon as we. come- into the world. The end of the 
bones of the limbs remain in a cartilaginous ſtate 
after birth, and are many years before they are en- 


tirely united to the main body of their ſeveral bones; 


whereas, the: condyles of the occipital bone, and of 
the lower jaw, are true original proceſſes, and oflified 
before birth, and the heads and tubercles of the ribs 


are nearly in the ſame condition; and therefore, the 
weight of the large head is firmly ſupported; the 
actions of ſucking, ſwallowing, reſpiration, e. 


which are indiſpenſably neceſſary for us as ſoon as 
we come into the world, are performed without 
danger of ſeparating the parts of the bones that are 
moſt preſſed on in theſe motions; Whereas, had 
theſe proceſſes of the head, jaw, and" ribs, been 


to 


4. 


„ 
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to danger of dying b ſuch 2 ſeparation 3 be imme - 

7 which would be, the compreſ- 
ſion of the be 3 of the ſpinal marrow, or want 
of food, or a ſtop put to reſpiration. | 


The STERNUM (i), or breaft-bone, is the broad? © 
flat bone, or pile of bones, at the fore- part of the 


thorax. —The number of bones which this ſhould be 
divided into, has occaſioned debates among anato-—- 


miſts, who have conſidered it in ſubjects of different 
ages. —In adults of a middle age, it is compoſed of 
three bones, which eaſily ſeparate after the cartilages 

connecting them are deſtroyed. Frequently the two 

lower bones are found intimately united; and very 
often in old people, the fernum is a continued bony 
ſubſtance from one end to the other; though we ſtill 


obſerve two, ſometimes three tranſverſe lines on ts 
| ſurface z which are marks of the former diviſions. 


When we conſider che /fernum as one bone, we 
find it broadeſt and thickeſt above, and becoming 
ſmaller as it deſcends. The internal ſurface of this 
bone is ſomewhat hollowed for enlarging the 7horax ; 
but the convexity on the external ſurface is not ſo 
conſpicuous, becaufe the fides are preſſed outwards 
by the true ribs; the round heads of ' whoſe carti- 
lages are received into ſeven ſmooth pits, formed in 


each fide of the fernum, and are kept firm there by 


ſtrong ligaments,- which on the external ſucface have 


a particular radiated ' texture (). Frequently the 


cartilaginous fibres thruſt themſelves into the bony 
ſubſtance of the fernum, and are joined by a ſort of 
ſuture.— The pits at the upper part of the flernum | 
are at the greateſt diſtance one from another, and, as 
they deſcend, are nearer z fo that the two loweſt we 
Contiguous. | | 
The ſubſtance of the beenſt is cellular, with, 
a very thin external plate, eſpecially on its internal 
ſurface, where we may 1 ag obſerve a cartilagi= 
P b nous 
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nous cruſt ſpread over it (/). On both ſurfaces, hows 

ever, a ſtrong ligamentous membrane is cloſely bra» 
ced; andthe cells of this bone are ſo ſmall, that a 
cConfiderable quantity of oſſeous fibres muſt be em- 


£ ployed in the compoſition of it: Whence, with the 
$4 defence which the muſcles give it, and the moveable 
4 ſupport it has from the cartilages, it is ſufficiently ſe- 
* cured from being broken; for it is ſtrong by its 
4 quantity of bone; its. parts are kept together by li- 
1 gaments; and it yields enough to elude confiderably 
bl the vivlence offered! , ðò oo 4 3 
4 So far may be ſaid of this bone in general; but 
b the three bones, of which, according to the common | 
= account, it is compoſed-in adults, are each to be exa- ; 
_ mined. - )) if anion ork 
1 TPbe #7}, all agree, is ſomewhat of the figure of a 
i heart, as it is commonly painted; only it does not 
bt, terminate in a ſharp point. This is the uppermoſt l 
r v a 
The upper middle part of this firſt bone, where it . 
i is thickeſt, is hollowed, to make place for the trachea WU 1 
9 arteria; though this cavity (a) is principally formed } 
by the bone being raiſed on each fide of it, partly by '» 
the clavicles thruſting it inwards, and partly by the ; 
flerno-maſloidei. muſcles pulling. it upwards.—On the - 
dutſide of each tubercle, there is an oblong cavity, 1 
that, in viewing it tranſverſely. from before back- s 
wards, appears a little convex: Into theſe glena, the 4 
ends of the clavicles are received. —Immediately be- b 
low theſe, the ſides of this bone begin to turn thin- 4 
ner; and in each. a ſuperficial cavity. or. a rough ſur- 7 
face is to be ſeen, where the nr are received or 1 
joined to the ſfernum. In the fide of the under end 4 


of this firſt bone, the half of the pit for the ſecond ti 

rib on each fide is formed. The upper part of the i 

Furface behind is covered with a ſtrong ligament, b, 
I (0 Jac. Sylv. in Galen te oſs cap 12. 2 3 : 

m) Senac. in Memoires de Vacad: des ſciences, 1766. | 

8 Trays, jugulum, furcula ſuperior, £67 2 6A 1 1 #5 mz 
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which ſecures the elavieles; and is afterwards to be 
more particularly taken notice f. 
The ſecond or middle diviſion of this bone, is 
much longer, narrower, and thinner, than the firſt; 
but, excepting that it is a little narrower above than 
below, it is nearly equal all over in its dimenſions of 
| breadth or thickneſs.—In the ſides of it are complete 
pits for the third, fourth, fifth, and fixth ribs, and 
an half of the pits for the ſecond and ſeventh. The 
lines, which are matks of the former diviſion of this 
bone, being extended from the middle of the pits of 
one fide to the middle of the correſponding pits of 
the other ſide. Near its middle an unoſſified part of 
the bone is ſometimes found, which, freed of the liga- 
mentous membrane or cartilage that fills it, is de- 
x ſcribed as a hole; and in this place, ſor the moſt 
1 part, we may obſerve a tranſverſe line, which has 
made authors divide this bone into two. When 
the cartilage between this and the firſt bone is not 


oſſified, a manifeſt motion of this upon the firſt may 
f IE be obſerved in reſpiration, or in raiſing the fernum, 
d by pulling the ribs upwards, er diſtending the lungs 
T with air in a tent e 88 
55 The third bone is much leſs than the other two, 
= and has only one half of the pit for the ſeventh rib-- 
4 formed in it; wherefore it might be reckoned only. 5 
- an apperridin of the fernum In young ſubjects it is 
always caftilaginous, and is better known by the 
> name of cartilago xiphoides or enſiformiis (o), than any 
Ihe other; though the ancients often called the whole. 
cf ſternum, enfiforme, comparing the two firſt bones to 


; the handle, and this appendin to the blade of a ſword. — 
nd This third bone is ſeldom of the ſame figure, magni- 
nd tude, or ſituation in any two ſubjects; for ſometimes 
it is a plain triangular bone, with one of the angles 
below, and perpendicular to the middle of the up- 
per ſide, by which it is connected to the ſecond bone. 

() Clypealis, gladialis, mucronata, malum granatum, ſcutum ſto- 


BEG Dieben, eultralis, medium furonlæ interiorie fornikermis, 
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In other people, the point is turned to one ſide, or 
| PR forwards or | backwards.—Frequently it is 
all nearly of an equal breadth, and in ſeveral ſub- 
jects it is bifurcated ; whenee ſome writers give it 
the name of furcella or furcula-inferior ; or elle it is 
unoſſiſied, in the middle.—In the greateſt number of 
adults it is oſſified, and tipped with a cartilage; in 


. ſome, one half of it is cartilaginons, and in others, 


it is all in a cartilaginous ſtate.—Generally, ſeveral 
oblique ligaments fixed at one end to the cartilages 
of the ribs, and by the other to the outer ſurface of 
the æipboid bone, connect it firmly to thoſe carti- 
ages (p). 4 gy 
_ So many different ways this ſmall bone may be 
formed, without any inconvenience.: But then ſome 
of theſe poſitions may be ſo directed, as to bring on 
a great train of ill conſequences; particularly, when 
the lower end is offified, and is too much turned out- 
Wards or inwards (), or when the conjunction of 
this appendix with the ſecond bone is too weak (r). 
© » The fernum is joined by cartilages to the ſeven 
upper ribs, unleſs when the firſt coaleſces with it in 
an intimate union of ſubſtance; And its unequal 
cavity on each ſide of its upper end is fitted for the 
iet ð h goons to fo, 
The fernum moſt frequently has four round ſmall 
bones, ſurrounded with cartilage, in children born 
at the full time; the dene, of theſe, which is 
the firſt bone, being the largeſt. Two or three other 
very ſmall bony points are like wiſe to be ſeen in ſe- 
veral children. — The number of bones inereaſes for 
ſome years, and then diminiſhes, but uncertainly, till 


they are at laſt united into thoſe above deſcribed of an 


3 


(e) Weitbrecht, 8yndeſmolog. p. 121. 5 ä 
J Rolfinc. Diſſert. anat. lib. 2. cap. 47.—Paaw de oſſib. par. 
1. cap. 3. & par. 3. cap. 3-—Codronchi de prolapſu cartilagin. 
mucronat. FF . . 
(t) Paaw, ibid.—Borrich. act. Hafn. vol. 5. ob. 79.— Bonet. 8e · 
ö 2. lib. 3. 5 5. Append. ad obſ. 8. et. ibid, F 7. 
obi. 19. | „%%% nuns 
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The ufes of this bone are, to afford origin and in- 


ſertion to ſeveral maſeles; to ſuſtain the mrdiaftinum, , 
to defend the vital organs, the heart and lungs, at 
the fore-part; and, laſtly, by ſerving as a moveable 


fulcrum of the ribs, to aſſiſt eonſiderably in reſpiration: 


Which action, ſo far as it depends on the motion of 
the bones, we are now at liberty to explain. 
When the ribs that are connected * their cartilages 
to the Re or to the eartilages of the true ribs, 
are acted upon hy the intercoſtal muſcles, they muſt- | 
all be pulled from the oblique poſition which their 
oartilages kept them in; nearer to right angles with 


the vertebrue and ernum, becauſe the firſt or uppers 


moſt rib is by mueh the moſt fed of oy ; and the 
cartilages making a great reſiſtance to raiſing the an. 
terior ends of the ribs, their large arched middle 


parts turn outwards as well as upwards.— The. fer-- 
num, preſſed ſtrongly on both ſides by the- cartilages : 


of the ribs, is puſhed forwards, and that at its ſeveral: 
parts, in proportion to the length and motion of its 


ſupporters, the ribs; that is, moſt at its lower end, — 


'Fhe ſernum and the eartilages, thus raiſed forwards, , 
muſt draw the diaphragm connected to them; eon- 
ſequently ſo far ſtreteh it, and bring it nearer to a. 
plane. — The power that raiſes this bone and the car- 
tilages, fixes them ſufficiently to make them reſiſt the 


action of the diaphragm, whoſe fibres contract at the 


ſame time, and thruſt the viſcera of the | abdomen 
downwards. The arched part of the ribs being thus 
moved outwards, their anterior ends and the fernum 
being advanced forwards, and the diaphragm being 
brought nearer to a plain ſurface, inſtead of being 


greatly. convex on each fide within each cavity of the 


thorax, it is evident how confiderably the cavity, of 
whieh the nine or ten upper ribs are the ſides, muſt: 
be widened, and made deeper and longer.—While- 


this is doing-in the upper ribs, the lower ones, whoſe : 


cartilages are not joined to the fermum or io other 
cartilages, move very differently, though they con- 
ſpire: to the ſame intention, the enlargement of the- 


112 Koba, 76; ixpuatis, Enata, adnsta, explantata membra, : 
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thorax: For having no fixed point to which their an- 
terior ends are faſtened, and the diaphragm being in- 
S ſerted into them at the place where it runs pretty 


ſtraight upwards from its origin at the vertebra, 


. theſe ribs are drawn downwards by this ſtrong. muſ- 
cle, and by the muſcles of the abdomen, which, at 
this time, are reſiſting the ſtretching force of the 
bowels; while the intercoſtal muſeles are pulling them 


in the contrary direction, to wit, upwards: The ef- 
fect thereſore of either of theſe powers, which are 
antagoniſts to each other, is very little, as to mov- 


ing the ribs either up or down; but the muſcles of 
the abdomen; puſhed at this time outwards by the vi- 
cera, carry thefe ribs along with them. — Thus the 


thernx;is not only not allowed to be ſhortened, but is 


really widened at its lower part, to aſſiſt in making 
Iufficient ſpace for the due diſtenſion of the lungs. -- 


As ſoon as the action of theſe ſeveral mufcles ceaſes, 
the claſlic cartilages, extending themſelves to their 


natural ſituation, depreſs the upper ribs, and the fer- 


num ſubſides; — the diaphragm is thruſt up by the = 
cera abdominalia, and the oblique and tranſverſe muſ- 
cles of the belly ſerve to draw the inferior ribs in- 


wards at the ſame time. By theſe cauſes, the cavity 
of the breaſt is diminiſhed in all its dimenſions. 
Though the motions above deſcribed of the ribs 


and flernum, eſpecially of the latter bone, are fo 


ſmall in the mild reſpiration of a healthy perſon, that 
we can ſcarce obſerve them; yet they are manifeſt. 
whenever we deſignedly increaſe our reſpiration, or 
are. obliged: to do it after exerciſe, and in ſeveral 

20 i 6 np pi ages 
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the clavicle and feapula as part of it, others dünn Lt 


| theſe two bones with thoſe of the thorax; But ſince 


moſt quadrupeds have no clavicles, and the human 
thorax can perform its functions right when the /capula 
is taken away (3), whereas it is impoſſible for us to 
have the right uſe of our arms without theſe bones; 
I muſt think that they belong to the /uperior- extremi- 
ties; and therefore ſhall divide each of them i into the”, | 
oulder, arm, fore-arm, and hand. 


The SHO! LDER conſiſts of the clavice hd be. | 


Pula. 


C LAVICULA, or collar-bone (00% is the long Got 
ed bone, in figure like an Halic ſ placed almoſt hori- 
zontally between the upper lateral part of the ffernum, 
and what is commonly called the top of the ſhoulder, 
which, as a-clavis or beam, 1 it bears off from the car 
of the body. ©) 

The clavicle, as well as other long round bones, 1s 
larger at its two ends, than in the middle. The end 
next to the fernum (d) is triangular: The angle be- 
hind is conſiderably produced, to form a ſharp ridge, 
to which the tranſverſe ligament, 8 from one 
clavicle to the other, is fixed (e).—The fide oppoſite... 
to this is ſomewhat rounded. —The- e of this 
protuberant end is as irregularly hollowed, as the ea- 
vity in the 178. for receiving it is raiſed; but in 
a recent ſubject, the irregular concavities of botWare 
ſupplied by 3 a moveable cartilage, which is not only | 
much more cloſely connected every where by liga- 
ments to the circumference of the articulation, than 
thoſe of the lower jaw are; but it grows to the two 
bones at both its internal and external end; its 
ſubſtance at the internal end being foft, but very Wann 8 
and reſembling the imervertebral 85 of 0 


From 
(b) Philoſoph. tranſact. wid: 449. 
N 0. Os jugularo, 1 furgula, oY elan, humerus 8 


17 lapaogetyic: 

e) Riolan. Encheirid. anat. lib. 6. cap. 13 —Winlſow, 3 
anat. des os frais, $ 248. Fr Act. e tom. 4. p. 
255. et Syndeſmolog. ſect. 2. 1. 


NO Weitbrecht, N 5. 2. I. e 6. 


, 


- _ - — 
3 EI n 3 3 — 12 = = \ 
ns 4 — l EP IN — — CEN CIT — NT IT \ 
2 . 88 * My a © ee 26 Fe * „ 2. 3 n R ar 1 8 
— =D dM, We SIO SEES K KK —_ e — 


1 


combs as — CEE 5 
4 N 29 — | 
W n — RRR 
e n T ap 89 Y . N — eee , AA on N 
27 wt . ou p FI IN. 4 20 — — ED 3 — — 1 2 2 {4 ft 1 TD . 2 4 ma = 3 - * r - : arid — n n en 
CE IN EW CE ee Cena aa < 3 „ — —— als OUR / ⁊ͤ I AAA =" , 2 — * r = . * | n 
= — — . Huron a . RY? >) Core or 2 - N . 5 9.0 - a bl 8 5 . . n — R 
N LR F a ASST 1 "OP 2 2 1 n Wr A mie 9 1” -j EE" * . ey _ 
0 — . ” ; n RIA et * * * RE - 4, 8 — 1. - v l : 
— Ne DDr D Wes 

_ q * " 2 * * ung 


| the 
the larger ſhare of the ſubclavian muſcle.—After the 
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From this internal ad the clavicle, for bins two: 


E Gfths of its length, is bended obliquely forwards and 


downwards. On the upper and fore-part of this cur - 
vature a ſmalbridge is ſeen, with a plain rough ſur- 
face before it; whence the mu/culus Berno-hyoideus and 
Rerno-maſtoideus have in part their origin.—-Near the 
lower angle a ſmall plain ſurface is often to be remark- 


ed, where the firſt rib and this bone are contiguous: 


(s), and are connected by a firm ligament (b).—From: 
this a rough plain-ſurface is extended outwards, where 
the 3 muſcle has part of its origin. — Behind, 

e is made flat and rough by the inſertion of 


elavicle begins to be bended backwards, it is round, 
but ſoon after becomes broad and thin; which ſhape 


it retains to its external. end.-—Along the external 
congavity, a rough ſinuoſity runs, from which ſome: 
part of the deltoid muſcle takes its riſe :—Oppofite 
to this, on the convex. edge, a ſcabrous ridge gives 
' inſertion to a ſhare of the cucullarit muſcle. The up- 


per ſurface of the clavicle here is flat; but the lower 

is hollow, for lodging the beginning of the anuſculus: 
e 3- and towards its back- part a tubercle riſes, 
to which, and a roughneſs near it, the ſtrong ſhore 


thick ligament conneQiing this bone to the- coracoid 
pProceſs of the ſcapula is fixed. | 


Phe extesnal end (5) of: this bone is borizontally 


| oblong, ſmooth, floping. at the poſterior fide, and 
| tipped in a recent ſubject with a cartilage, for its ar- 
ticulation with the acromian ſcapulæ.— Round this the 
bone is ſpongy, for the 0 connection of the liga-- 
ments. | 


The medullary arteries, "having Gieke- direction 


obliquely outwards, enter the .clavicles. by one or 


more ſmall paſſages in the middle of their en. 
The ſubſtance-of this bone 'is ths ſame as of he: 


< 155 . 
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The triangular unequaTinterior end of each'clavicle, 


has the cartilage aboye/ deſcribed interpoſed” betwixt 


it and the irregular _ of the ernum.—The liga- 
ments, which ſurround this articulation to ſecure it, 
are ſo ſhort and ſtrong, that little motion can be al- 


lowed any way; and the ſtrong ligament that is 


ſtretched acroſs: the upper furcula of the fernum, from 
the poſterior prominent angle of the one clavicle, to 


the ſame place of the other clavicle, ſerves to keep 


each of theſe bones more firmly in their place. —By 
the aſſiſtance, however, of the moveable intervening. 
cartilage, the clavicle can, at this joint, be raiſed or 
deprefled, and moved backwards and forwards ſo 
much, as that the external end, which is at a great 
diſtance from that axis, enjoys very conſpicuous mo- 
tions.— The articulation o os exterior end of the 
clavicle ſhall be d cen wah the ene a 


the ſcapula. 


The le of int 3 are not deficient i in any 88 15 
their parts; nor have they any epiphyſes at their ex- 


tremities joined afterwards to their bodies, as moſt 


other ſuch long bones have, which preſerves them 
from being bended too. much, and from the danger 


of any unoſſified parts: being ſeparated by the force 


which pulls the arms forwards. 

The uſes of the clavicles are, to keep the ſcapulae, 
and conſequently all the ſuperior extremities, from 
falling in and forward upon the thorax ; by which, 


as in molt quadrupeds, the motions of the arms would 


be much confined, and the breaſt made too narrow. 


—The clavicles likewiſe afford origin to ſeveral mul. 
cles, and a defence to large veſſels. 


From the ſituation, figure, and uſe of ths l 
it is evident, that they are much expoſed to fractures; 
that their broken parts muſt generally go by each o- 


ther; and that they are difficultly kept in their — 


place afterwards, | 
SCE ds or « fuler Had (3), i 1s the hs 


one 


| 0 . re latit udo humeri, ſeeptulam vel ſcutu- 
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bone ſituated on the outſide of the 'ribs, with its 
longeſt fide called its baſe, towards the ſpinal. proceſ- 
ſes of the vertebrae, and with the angle at the up 


part of this fide about three inches, and the lower 


angle at a greater diſtance from theſe proceſſes.— The 
back- part of the ſcapula has nothing but the thin ends, 
of the ſerratut anticus major and ſubſcapuluris muſcles 
between it and the ribs: But as this bone advances 
_ forwards, its diſtance from the. ribꝭ increafes.—The 
upper or ſhorteſt fide, called the ſuperior eg of the 


fcapula is nearly horizontal, and parallel with the fſe- 


cond rib.— The lower fide, which is named the in 
rior coſta, is extended obliquely from the third to the 
eighth rib.— The fituation of this bone here deſcribed, 
is when people are ſitting or ſtanding in a ſtate of in- 
activity, and allowing the members to remain in the 
molt natural eaſy poſture. The inferior angle of the 
ſcapula is very acute; the upper one is near to a right 


angle; and what is called the anterior, does not de- 


ſerve the name, for the two ſides do not meet to form 
an angle.—The body of this bone is concave towards 
the ribs, and convex behind, where it has the name 


of dorſum (c) Three proceſſes are generally reckon» 


ed to proceed from the /capula.—The firſt is the large 


ſpine that riſes from its. convex ſurface behind, and 


divides it unequally.—The ſecond proceſs ſtands out 
from the fore - part of the upper ſide; and, from its 
imaginary reſemblance to a crow's beak, is named 
coracoides (d) The third proceſs is the whole thick 
bulbous fore-part of the bone. Fs : 


After thus naming the ſeveral conſtituent parts of | 


the /capula, the particular defcription will be more 
cally underſtood. . _ „%%;ͤũ ꝶũù tt 

The baſe, which is tipped with cartilage in a young 
ſubject, is not all ſtraight; For above the ſpine, it 
runs obliquely forwards to the fuperior angle; that 
here it might not be too protuberant backwards, and 
fo bruiſe the muſcles and teguments: Into the ob- 

. 2 „„ lique. 
te) Keximor. 72 85 B $4 | 
(4) Anchoroides, figmaides, digitalis, anciſtroides. 
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| lique ſpace the ſouls patientiæ is inſerted. —At the 


root of the ſpine, on the back-part of the baſe, a tri 
angular plain furface is formed, by the preſſure 
of the lower fibres of the trapezins,—Below: this the 
edge of the ſcapulais ſeabrous and rough, for the in- 
ſertion of the /erratus major anticus and rhomboig 
The back-part of the inferior angle is made ſmooth 
by the latifſimus dorſs paſſing over it. This muſcle 


alſo alters the direction of the inferior cog ſome way 


forwards from this angle: and ſo far it is flatte d — 


hind by the origin of the teres major. As the inferior 


co/ta advances forward, it is of conſiderable thickneſs, 
is lightly hollowed and made ſmooth behind 1 5 the 
teres minor, while it has a % formed into it below 


by part of the ſubſcapularis; and between the twa WW 


gus extenſor cubili has its origin. 1 
The ſuperior cofta is very thin; and near its fore- 
part there is a ſemilunar niche, from one end of which 
to the other a ligament is ſtretched; and ſometimes 
the bone is continued, to form one, or ſometimes two 
holes for the paſſage of the ſeapular blood-veſſels and 
nerves. —Immediately behind this ſemilunar cavity the 


ridge with a ſmall depreſſion appears, where the fam 


coraco- Hyoid muſcle has its riſe. From the niche to the 


termination of the n for the teres minor, the ſcapula 
is narrower than 5 where elſe, and edi the 
third proceſs. This part has the name of cervix. ' 
The whole dorſum of the ſcapula is always ſaid to 
be convex ; but, by reaſon of the raiſed- edges that 


ſurround it, it is divided into two cavities by the 


ſpine, which is ſtretched from behind forwards, much 


nearer to. the ſuperior than to the inferior 6a. he 


cavity above the ſpine is really concave where the - 
Pra- ſpinatus muſcle is lodged; while the ſurface of 
this bone below the ſpine, on which the infra-/hina- - 
tus muſcle. is placed, is convex, except a e that 
runs at the fide of the inferior coſta. „„ 
Tube internal or anterior ſurface of this bone is hol- 
part above the ſpine, which, is 


* 


I 
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convex.—The /ubſcapularis muſcle is extended over 


this ſurface, where it forms ſeveral ridges and inter- It 
mediate depreſſions, commonly. miſtaken for prints ti 
: of the ribs; they point out the interſtices of the bun- li 
ET rf fibres of which the /#b/capularis muſcle is com · | 
e i im mw „% ey pyevt pe C( 
79150 ſpine /) riſes ſmall at the baſe of the ſcapula, v 
and becomes higher and broader as it advances for- ti 
wards.—On the ſides it is unequally hollowed and b 
crooked, by the actions of the adjacent muſcles.—lts fe 
ridge (g) is divided into two rough flat ſurfaces: In- le 
to the upper one, the trapezius muſcle is inſerted; n 
and the lower one has part of the deltoid fixed to it. m 
The end of the ſpine, called acromion (5), or top of 0! 
the ſhoulder, is broad and flat, and is ſometimes on- tl 
ly joined to the ſpine by a cartilage (i).— The anterior | 
.edge of the acromion is flat, ſmooth, and covered 0! 
with a cartilage, for its articulation with the external it 
end of the clavicle; and it is hollowed below, to allow te 
a paſſage to the infra and ſupra ſpinati muſcles, and 0 
Free motion to the or lm. WP 
The coracoid (t) proceſs is crooked, with its point b; 
 inclining forwards ; ſo that a hollow is left at the | 
lower fide of its root, for the paſſage of the infra-/ca- fl 
Pularis muſcle. —The end of this proceſs is marked with f 
three plain ſurfaces. Into the internal, the /erratus 1 
* minor anticus is inferted : From the external, one head 0! 
iff of the biceps flexor cubiti riſes; and from the lower tl 
# one, the coraco-brachialis has its origin, —At the up- 7 
E: per part of the root of this proceſs, immediately be- fo 
. fore the ſemilunar cavity, a ſmooth tubercle appears, | by 
1 where a ligament from the clavicle is fixed. From ly 
if 14 all the external ſide of this coracoid apophyſe, a broad b 
'y Ul  ligament- goes out, which becomes narrower where 8 
(ie) Winſlow, in Memoires de I'acad. des ſciences, 1722. | Pe 
| 5 Pax xis, e ee, eminentia ſeapularum. te 


3 5 Pterigium, cri LE | | 
( Enapus ayxuporidng; xopaxonInc, xarxxattc, Acromil os, fume 
mus armus, roſtrum porcinum, . proceſſus digitalis, + . i od 
(i) Sue Trad. d'Oſteol. p. 160. 5 F 
) *Aprxvporiing, ci Hν,ο, roſtriſormss. 
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it is fixed to the acromion. —The ſharp. pain, vio- N 
lent inflammation, and tedious cure of contuſions in 
this part, are probably owing to theſe tendons ante 


ligaments being hurt. 
From the cervix feapale the thirg' proceſs i is produ- 


coef: The fore-part of this is formed into a glenoid ca- 


vity (), which is of the ſhape of the longitudinal ſec- 


tion of an egg, being broad below, and narrow a- 


bove.— Between the brims of this hollow and the 
ſore- part of the root of the ſpine, a large finuolity is 


left for the tranſmiſſion of the ſapra and infras/pinati - 


muſcles; and on the upper- part of theſe brims we 
may remark a ſmooth ſurface, where the ſecond head 
of the biceps flexor cubiti has its origin.—The' root of 


the ſupercilia is rough all round, for the firmer” adhe- 


fion of the capſular ligament of the articulation, and 
of the cartilage which is placed on theſe brims, where 
it is thick, but becomes very thin as it is continued 


towards the middle of the cavity: which, it lines all 


Over. n $F 4. „„ Hog LH T 


The Harp veſſels enter the Hanes near the 
baſe of the ſpine. 


The ſubſtance of the pee as in al other broad 
flat bones, is cellular, but of an unequal thickneſs; 


for the neck and third proceſs” are thick and ſtrong. 
The inferior coſta, ſpine, and 'coratord- . Proceſs, are 


of a middle thickneſs; and the body is ſo! preifed by 
the muſcles, as to become thin and iaphanous. 1 
The /capula and clavicle ate joined by plain ſur- 


bone is allowed any conſiderable Wetton being tight⸗ 
ly tied down by the common capſular ligament, and 
by a very ſtrong one which proceeds from the cora- 
coid proceſs; but divides into two before it is fixed 
into the Havicle,: with ſuch a direction, as either can · 
allow this bone to have a ſmall rotation, in which its 
poſterior edge turns more backwards, while the e 
terior one riſes farther das. 3 Or It can yield to 


Q | . ee 
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faces, tipped with cartilage (in): by which neither 
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the fore · part of the ſcapula moving downwards, while 
the back-part of it is drawn upwards; in both Which 
caſes, the oblong ſmooth articulated - ſurfaces of the 
 clavicle and, ſcapula are not in the ſame plane, but 


ſtand a little tranſverſely, or acroſs each other, and 


thereby, preſerve this joint from luxations, to which it 
would be ſubject, if either of the bones was to move 
on the other perpendicularly up and down, without 
any rotation. Sometimes a moveable ligamentous 
cartilage is found in this joint; otherwhiles, ſuch a 


cartilage is only interpoſed at the anterior half of it; 


and in ſome old ſubjects I have found a ſeſamoid- 
bone here (:).—The//capula is connected to the bead, 
es hyoides, vertebræ, ribs, and arm-bone, by muſcles, 
that have one end faſtened. to theſe bones, and the o« 
ther to the ſcapula, which can move it upwards, down- 


wards, backwards, or forwards; by the quick ſuc- 


ecſhon. of theſe motions, its whole body is carried in 
a circle. But being alſo often moved as upon an axis: 
perpendicular to its plane, its circumference turns in 

circle whoſe centre this axis is (o). Whichever. of 
theſe motions it performs, it always carries the outer 
end of the clavicle and the arm along with it.— The 

| glencid eavity of this bone receives the os. humeri, 

Which plays in it as a ball in a ſocket, as will be ex- 
plained more hereafter.. . 
I ! be uſe of 74 


the arm; and, by 


ula is, to ſerve as a fulcrum. to 
tering- its polition on different 


occaſions, to allow always the head of the o humeri 


a right ſituated ſocket to move in; and thereby to aſ- 
ſiſt and to enlarge greatly the motions of the ſuperior 


extremity, and to afford the muſcles which riſe from 


it more adyantageous actions, by altering their direc- 
tions to the bone which they are to move. This 


bone alſo, ſerves, to defend the back- part of the . 


7 - 


reliſt forces, too great for the arm tu bear. 
624.5 T1 4-9 7 8 7 ³ A 8 : The 


te Lac. Sylv. Iagog. anat. lib. 1. cap. 2. 55 
(9) See Winſlow Memoires de L acad, des ſriences, 1746. 


rar, and is often employed to ſuſtain weights, or to 


% 
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| The baſe, acromion, coracoĩd proceſs, and head of 
the ſcapula, are all in a cartilaginous ſtate at birth; 
and the three firſt are joined as piphyſe ; while the 
head, with the glenoid cavity, is not formed into a 
diſtinct ſeparate bone, but is gradually produced by 
the offification of the body of this bone being conti- 
nued fora. . TIT ITT „„ 
The AR MH has only one bone, beſt known by the 


and nearly ſtraight. 5 
The upper end of this bone () is formed into a 


obliquely backwards from it. The extent of the 
head is diſtinguiſhed by à circular / ſurrounding 
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Latin name of or humeri (p) ; which is long, round, 


large round ſmooth head, whoſe middle point is not 
in a ſtraight line with the axis of the bone, but ſtands 


its baſe, where the head is united to the bone, and 


the capſular ligament of the joint is fixed. Belov- 


1 GREY | | 
J the fore-part of its baſe two tubercles ſtand out : The 
1 


| ſmalleſt one, which is ſituated moſt to the infide, has 
f the tendon of the /ib/capriaris mulele inferted into its. 


r —The larger tnore external protuberance is divided, 
e at its upper part, into three ſmooth plain ſurfaces; 


bs into the anterior of which the mru/culns ſupra-ſpinatus 


0 into the middle or largeſt, the infra-/pinatus; into 
Th the one behind, the tere minor is inſerted. Between 


15 | theſe two tubereles, exactly in the fore- part of the 


t 

i tendinous head of the biceps fexor cabiti ; which, af- 
£3 ter paſſing, in a manner peculiar to itſelf, through . 
9 the cavity of the articulation, is tied down by a ten- 
m dinous ſheath extended acroſs the % in which, and 
= in the neighbouring tubercles, are ſeveral remarkable 
** holes, which are penetrated by the tendinous and li- 
2. gamentous fibres, and by veſſels.— On each fide of 


Q_2 


— 


canna brachij 8 1 ü 
(2) Actocolium. „„ 


—— 


bone, a deep long /n is formed, for lodging the 


this foſſa, as it deſcends in the osr hameri, a rough 
ridge, , gently flatted in the middle, runs from the 
roots of the tubereles.— The tendon of the peforat 


(f) Ax, cx, Os brachii, armi, agzutorium, parvum brach; 5 
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broader towards the lower end, wher 
proceſſes; at the roots of which there 
| fore, and another behind (7). The anterior is 


— 
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muſcle is fixed into the anterior of theſe ridges; and 


the latiſſimus dorſi, and teres major, are inſerted into 


the internal one.—A little behind. the lower end of 


this laſt, another rough ridge may be obſerved, where 


the coraco· brachialis is inſerted. From the back- part 


of the root of the largeſt tubercle a ridge alſo is con- 


1 tinued, from which the brevis WO Edt riſes. 
This bone is flatted on the inſide, 


ut its middle, 
by the belly of the biceps flexor cubiti.—In the middle 


of this plain ſurface, the entry of the medullary artery 


is ſeen ſlanting obliquely downwards. — At the fore- 
fide of this plane the bone riſes in a ſort of ridge, which 
Is rough, and often has a great many fmall holes in 
it, where the tendon of the ſtrong deltoid muſcle is 


 Inferted ; on each ſide of which the bone is ſmooth 


and flat, where the brachieus internus riſes. The ex- 
terior of theſe two flat ſurfaces is the largeſt; behind 


it a ſuperficial ſpiral, channel, formed by the muſcular 


nerve, and the veſſels that accompany it, runs from 
behind forwards and downwards: — The body of the 


ef humeri is flatted behind by the extenſors of the 
fore-arm.— Near the lower end of this bone, a large 
fharp ridge is extended on its outſide, from which 


the muſculus ſpinator radii langus, and the longeſt head 
of the extenſor carpi radialis riſe. Oppoſite to this, 
there is another ſmall ridge to which the apeneurotic 
tendon, that gives origin to the fibres'of the internal 
and external brachiæi muſcles is fixed; and from a 


little depreſſion on the fore- ſide of it, the pronater 


radi teres riſes. % 


+ The body of be ow} homers be C 


mes gradually 
zit has. ſeveral 
8.2 Cavity be- 
erior is divid- 
ed by a ridge into two; the external, Which is the 
leaſt, receives the end of the radius; and the internal 
receives the coronoid proceſs of the ulna in the flections 
of the fore- arm, while the poſterior deep triangular 
cavity lodges the olecranon in the extenſions of that 
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d member. The bone betwixt theſe two cavities is 
@ | preſſed ſo thin by the proceſſes of the ulna, as to ap- 

ff pear diaphanous in ſeveral fubjects —The fides of the 

e poſterior cavity are ſtretched out into two proceſſes, 
rt one on each ſide: Theſe are called condyles; from 

1— cach of which a ſtrong ligament goes out to the 
— bones of the fore-arm.— The external condyle, which 

e, has an oblique direction alſo forwards in reſpect of 

le the internal, when the arm is in the moſt natural 

ry poſture - (6), is equally broad, and has an obtuſe 
e- ſmooth head rifing from it forwards. From the 
ch rough part of the condyle, the inferior head of the bi- 

in cornis, the extenſor digitorum communis, extenſor carpi 
4s ulnaris, ancon&vs, and ſome part of the /ypinator radii 
th brevis take their riſe; and on the ſmooth head the 

x- upper end of the radius plays. Immediately on the 
fd outſide of this, there is a finuoſity made by the 
ar ſhorter head of the b:cornrs muſcle, upon which the: 
mM muſeular nerve is placed. The internal condyle is 
he more pointed and proruberant than the external;. to» 
he give origin to {ome part of the flexor curpi. radralis, 
ge. pronator rudlii teres, palmaris longus, flexor. digitorum- 
ch ſublimis, and flexor carpi ulnaris. Between: the two: 
ad condyles, is the trochlea or pully, which confifts of 
1s, two lateral protuberances, and a middle cavity, that 

tc are ſmooth and covered with cartilage. When the 
nal fore-arm is extended, the tendon. of the internal ba- 
na chicus muſcle is lodged in the fore- part of the cavity 


tor of this pully.— The external protuberance, which is. 
5 leſs than the other, has a ſharp edge behind; but 
illy forwards,” this edge is obtuſe, and only ſeparated 
ral from the little head; already deſeribed, by. a ſmall. 
be- Ah, in which the joined edges of the una and radivs- 
move.—The- internal protuberance of the pully is: 
largeſt and higheſt 3; and therefore in the motions off 
the ulna upon it, that bone would be inclined - out- 
wards, was it not ſupported by the vadius on that: 
fide, Between this internal protuberance and condy/e;; 


Willow Memoires de Tacad. des fclences, 1). 
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a ſinuoſity may be remarked, where the ulnar nerve 


6 

The ſubſtance and the internal ſtructure of the os t 
Bumeri is the ſame, and diſpoſed in the ſame way, as 1 
in other long bones. EL] 7 


The round head at the upper end of this bone is 2 
articulated with the glenoid cavity of the ſcapula; 2 
which being ſuperficial, and having long ligaments, t 
allows the arm a free and extenſive motion.—Theſe 


ligaments are however conſiderably ſtrong. For, be- r 
fides the common capſular one, the tendons of the t 
muſcles perform the office, and have been deſcribed c 
under the name of /zgaments.—— Then the acromion t 


and coracoid proceſs, with the ſtrong broad ligaments 
ſtretched bet wixt them, ſecure the articulation above, t 
where the greateſt and moſt frequent force is applied e 
to thruſt the head of the bone out of its place. It is n 
true that there is not near ſo ſtrong a defence at the h 
lower part of the articulationz but in the ordinary d 
poſtures of the arm, that is, ſo long as it is at an a- 11 
0 cute angle with the trunk of the body, there cannot 0 
Wl be any force applied at this place to occaſion a luxa- n 
ES tion, fince the joint is protected ſo well above. f. 
The motions which the arm enjoys by this articu- n 
lation, are to every ſide; and by the ſucceſſion of r 
theſe different motions, a circle may be deſcribed. — tl 
\ Beſides which, the bone performs a ſmall rotation b 
round its own axis. But though this can be per- p 
formed with the round head in all poſitions; yet as tl 
theſe vary, the effects upon the body of the bone are g 
| very different: For, if the middle of the head is the Pt 
1 centre of rotation, as it is when the arm hangs down | 
ME by the ſide, the body of the bone is only moved for- ſy 


wards and backwards; becauſe the axis of motion of al 
the head is nearly at right angles with the length of + 
the bone (t); whereas, when the arm is raiſed to T 
right angles with the trunk of the body, the centre W 


of motion, and the axis of the bone, come to be in 
the ſame ſtraight line; and therefore the body of the 
5 ) Hippocrat. de articul. S r. m 
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2 er humeri performs the ſame motion with its head— 
Though the motions of the arm ſeem to be very ex= 


tenſive, yet the larger ſhare of them depends on the 

; motion of the /capula.—The lower end of the or hu- 

. meri is articulated. with the bones of the fore- arm, 

ö and carries them with it in all its motions, but ſerves 

„ as a baſe on which they perform the motions peculiar 

A to themſelves; as ſhall be deſcribed afterwards.  :- 

3 Both the ends of this bone are cartilaginous in a 

. new- born infant, and the large head with the two 
> tubercles, and the troch/ea with the two condyles,, be- 

| come epiphyſes before they are united to the body of 

1 the bones . e , OT No tgl 

. The FORE-ARM (u) conſiſts of two long bones, 

8 the ulna and radius; whoſe ſituation, in reſpect of 
4 each other, is oblique in the leaſt ſtraining or moſt 

8 natural poſture; that is, the na is not directly be- 

4 hind, nor on the outſide of the radius, but in a mids 

y dle fituation between theſe two, and the radius eroſſes 

8 it. The ſituation however of theſe two bones, ane 
t of all the other bones of the ſuperior extremity that are 
- not yet deſcribed, is frequently altered; and theres 

bs fore, to ſhun repetitions, I deſire it may be now re- 
, marked, that, in the remaining account of the ſupe- 

f rior extremity, I underſtand by the term of pgfepior, 

1 that part which is in the ſume direction with the 

n back of the hand; by anterior, that anſwering to the 


palm; by internal, that on the ſame ſide with the 
thumb; by external, the ſide neareſt to the little fin, 
ger; ſuppoſing the hand always to be in a middle - 
poſition between pronation and ſupinatiuu. 
_.ULNA (a), ſo named from its being uſed as a mea- 
ſure, is the longeſt, of the two bones of the fore-arm, 
and ſituated on the qutſide of the radiu . 
At the upper end of the ulna are two proceſſes. — 
The poſterior is the largeſt, and formed like a hook, 
whoſe concave ſurface moves upon the pully of the 


ä 8 Sl e xucs on, Tvyar, ulna, lacertus. oy „ 
a) Cubitus, T1xvs, xporn xvory focile majus, canna vel arunde 
major, et inferior brachii, 727 0 en Fe Wor bg f ; 585 Fr : . 
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or humeri, and is called olecranon (3), or top: of the 


fundus ſprouts out. 


. 0) Ayxo, gibber cubitus, additam | entum netatum; 


eubit.— The convex back-part of it is rough and ſca- 


brous, where the Jongur, brevis, and brachiceus txter.. 
nus, are inſerted. The olecranon makes it unneceſſary 
that the tendons of the extenfor muſcles ſhould paſs. 


over the end of the os bumeri; which would have 


been of ill conſequence in the great flections of this 
joint, or when any conſiderable external force is 


applied to this part (z),—The anterior proceſs is not 
fo large, nor does it reach fo high as the one behind; 


but is tharper at its end, and therefore is named coro- 
xvid. Between theſe two proceſſes, a large ſemicircu- 
lar or ſegmoid concavity is left; the ſurface of which, 


on each fide of a middle riſing, is ſlanting, and ex- 


_ aRtly adapted to the pully of the bone of the arm. 


Acroſs the middle of it, there is a ſmall ſinuoſity for 


ing mucilaginous glands; where, as well as in a 


fmall hollow on the internal fide of it, the cartilage 
that lines the reſt of its ſurface is-wanting.—Round 
the brims of this concavity the bone is rough, where 
the capſular ligament of the joint is implanted. —Im- 
mediately below the olecranon, on the back-part--of 


the uina, a flat triangular ſpongy ſurface appears, on 
which we commonly lean.—At the internal ſide of 
this, there is a larger hollow ſurface, where the m 


eulus ancotieus is lodged; and the tidge at the inſide 


of this gives riſe to the muſculus ſupinator radii brevis. 
 =-Between the top of the ridge and the | cozonoid'pro- 
_ ceſs is the ſemilunated ſmooth cavity, lined with car- 


tilage, in which, and a ligament extended from the 
one to the other end of this cavity, the round head 


of the radius plays Immediately below it a rough 


hollow gives lodging to mucilaginous glands.— Below 
the root of the corondid proceſs, this bone is ſeabrous 
and unequal, where the brach:ens internus is inſerted. 
On the outſide of that we obſerve a ſmooth conca - 
vity, where the beginning of the fervor digitoram pro- 


(e) Winſlow Expoſition anatomique du corps humaln, traité des 


„% 1 T ˙⅛v7̃̃ſͥ P OR EE. 


* 


„ ted hk: a En LOGO Gene . , eas oe. om dat 6 hdd ow - nnd rot. band 


«as foods _ co 


lod ed. „„ 


Or THE S K E L ETON. 189 


— The internal 
angle is very ſharp where the ligament that connects 
the two bones is fixed: — The ſides, which make this 


7 


The body of the ulna is triangular. T 


angle, are flat and rough, by the action and adheſion 
of the many muſcles which are ſituated here. — At 
the diſtance of one third of the length of the u e 


from the top, in its fore- part, the paſſage of the me- 
dullary veſſels is to be remarked flanting up warde. 
The external ſide of this bone is ſmooth, ſomewhat 
convex, and the angles at each edge of it are blunted 
by the preſſure of the muſcles equally diſpoſed about | 
the mn x . 5 8 n 
As this bone deſcends, it becomes gradually ſmal- 
ler; ſo that its lower end terminates in a little head, 
ſtanding on a ſmall neck. Towards the fore but outer 
part of which laſt, an oblique ridge runs, that gives 
riſe to the pronator radii quadratus.—The head is 
round, ſmooth, and covered with a cartilage on its 
internal ſide, to be received into the ſemilunar cavity 
of the radius ; while a fyloid proceſs (d) riſes from its 
outſide, to which is fixed a ftrong ligament that is 
extended to the os cuneiforme.and piſiforme of the wriſt. 
—Between the back-part of that internal ſmooth fide - 
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and this proceſs, a ſinuoſity is left for the | tendon; of 


the extenſor carpi ulnaris. On the fore-part of the 


root of the proceſs, ſuch another depreſſion may be 


remarked for the paſſage of the w/nar artery and nerve. 


| —The end of the bone is ſmooth, and covered with 


a cartilage. Between it and the bones of the wriſt, 


a doubly concave moveable cartilage is interpoſed ; 


which is a continuation of the cartilage that covers 
the lower end of the radzus, and is connected looſel 
to the root of the er proceſs, and te the roug 
cavity there; in which mucilaginous glands are 
The ulna is articulated above with the lower end of 
the os: humeri, where theſe bones have depreſſions and 
protuberances correſponding to each other, ſo as to 
allow an eaſy and ſecure extenſion of the fore-arm to 


() Tpepotidn, malleolus externus. 
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almoſt a ſtraight. line with the arm, and ſlection to a 
very acute angle; but, by the flanting poſition of the 
pully, the lower part of the. fore-arm is turned out- 
Wards in the extenſion, and inwards in the flection 
42); and a very ſmall kind of rotation is likewiſe al- 
lowed in all poſitions, eſpecially when the liga- 
ments ate moſt relaxed by the fore · arm being in a 
middle degree of flection.— The w/na is alſo articu- 
lated with the radius and carpus, in a manner to be 
Wiel. 8 
RADIUS V, fo called from its imagined reſem- 
dlance to a ſpoke of a wheel, or to a weaver's beam, 
- 38 the bone placed at the inſide of the fore- arm. Its 
upper end is formed into a circular little head, which 
is hollowed for an articulation with the tubercle at the 
fide of the pully of the os. humeri; and the half of 
the round circumference of the head next to the 21. 
na is ſmooth, and covered with a cartilage, in order 
to be received into the ſemilunated cavity of that 
- bone. —Below the head, the radius is much ſmaller; 
therefore this part is named its cervix, which is made 
round by the action of the ſapinator radi brevis. — At 
the external root of this neck, a tuberous proceſs 
riſes ; into the outer part of which the 6:ceps flexor 
rubiti is inſerted.— From this a ridge runs downwards 
and inwards, where the ſapinalor radi brevis is in- 
ſerted ; and a little below, and behind this ridge, 
there is a rough ſcabrous ſurface, where the pronator 
Soo: tenet TTT. OS ings Lage ET on, 
The body of the radius is not ſtraight, but convex 
on its internal and poſterior ſur faces; where it is alfo 
made round by the equal preſſure of the circumjacent 
muſoles, particularly of the exten/ors of the thumb; 
but the ſurfaces next to the alua are flatted and rough, 
for the origin of the muſcles of the hand; and both 
terminate in a common ſharp ſpine, to which the 
ſtrong ligament extended betwixt the two bones of 
the fore - arm is fixed. —A little below the W 


5 00 Winſlow, Memoires de Tacad. des ſciences, 1722. 1 
V Kep yoo, refarr gion, focile minus, canma minor, afundo minor. 
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| of the plain ſurface, on its fore-part, where the flexor. | 


muſcle of the laſt: joint of the thumb takes its origin, 
the paſſage of the medullary veſſels is ſeen ſlanting 


* 


upwards. The radius becomes broader and flatter to- 
wards the lower end, eſpecially on its fore - part, where 
its P. ronator quadratus muſcle 18 ſituated. 1 : I e DIET 

The lower end of the radius is larger than the ſus; 
perior 3 though not in fuch a diſproportion as the up- 
per end of the u/na is larger than its lower end.— Its 
back-part has a flat ſtrong ridge in the middle; and? 


lee on each ſide.—In a ſmall groove immediately on 


the outſide of the ridge, the tendon of the extenſor 
tertii internodii pollicis plays. In a large one beyond 
this, the tendons of the indicator and of the common 
extenſor muſcles of the fingers paſs. Contiguous to 


the ulna, there is a ſmall depreſſion made 5 — er- 


tenſor minimi digiti. On the inſide of the ridge there 
is a broad depreſſion, Which ſeems again ſubdivided, 


where the two tendons of the hicornis, or axtenſorrcar= 


ji radialis, are lodged. The internal ſide of this end 
of the radius is alſo hollowed by the extenſors of the 
firſt and ſecond: joint of the thumb; immediately a- 
bove which, a little rough ſurface! ſhews where the 
ſupinator radii longus is inſerted. Phe ridges at the 
ſides of the grooves, in Which the tendons play, have 


an annular ligament fixed to them, by which the ſe- 


veral ſneaths for the tendons are formed. — The fore-' 


part of this end of the radius is alſo depreſſed, where 
the flexors of the fingers and flexor carp: radialis paſs,” 
— The external fide is formed into a ſemilunated 
ſmooth. cavity, lined with a cartilage, for receiving 
the lower end of the.#/na.—Fhe loweſt part of the 
radixs 15 formed into an oblong cavity; in the middle 


of which is a ſmall tranſverſe riſing, gently hollowed,' 
for lodging mucilaginous glands; while the riſing it-- 


bones of the wriſt that are received into the cavity. 


ſelf is inſinuated into the conjunction of the two! 


—The internal ſide of this articulation is fenced by 
2 remarkable proceſs (g) of the radius, from whieh a. 


* 
ligament 
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ament goes out to the wriſt, as the /y/oid proceſs 
the ulna witha its ligament guards it on the out- 
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The ends of both the bones of the fore-arm 7 


— 


thicker than the middle, there is a conſiderable di 
tance between the bodies of theſe bones; in the lar- 

r part of which a ſtrong tendinous, but thin liga- 
ment, is extended, to give a large enough ſurface for 


the origin of the numerous fibres of the muſcles ſi- 


tuated here, that are ſo much ſunk between the bones, 
as to be protected from injuries, which they would 
otherwiſe be expoſed to. But this ligament is want- 
ing near the upper end of the fore-arin, where the 
ſupinator radii brevis, and flexor digitorum profundus, 


are immediately connected (5). 


: * ' 


Both ends of the bones of the fore - arm are firſt 


cartilages, and then epiphy/er. in children. 


* 


As the head of the radius receives the tubercle of the 


at humeri, it is not only bended and extended along 


with the ulaa; but may be moved round its axif in 
any poſition; and that this motion round its axzs may 
be ſuffieiently large, the ligament of the articulation 
s extended farther down than ordinary on the neck 
of this bone, before it is connected to it; and it is 
very thin at its upper and lower part, but makes a 
firm ring in the middle. This bone is alſo joined to 
the ulna by a double articulation; for above, a tu- 
bercle of the radius plays in a ſocket of the ulna; 
whilſt below, the radius gives the ſocket, and the l-. 


na the tubercle : But then the motion performed in 
theſe two is very different; for at the upper end, 


the radius does no more than turn round its axis; 


* 


While at the lower end, it moves in a ſort of cycloid 


upon the round part of the ulna; and as the hand is 
articulated and firmly connected here with the radius, 


they muſt move together. When the palm is turned 


uppermoſt; the radius is ſaid to perform the /upination 
when. the back of the hand is above, it is ſaid to be 
prone, But then the quickneſs and large * o 
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theſe two motions are aſſiſted by the uns, which, as 


3 


was before obſerved, can move with a kind of ſmall _ 
rotation on the ſloping ſides of the pulley. This la- 


teral motion, though very inconſiderable in the joint 
itſelf, is conſpicuous at the lower end of ſuch a long 


bone; and the ſtrong ligament connecting this lower 


obey theſe motions. When we deſign a large circu- 


end to the carpus, makes the hand more readily to 


lar turn of our hand, we increaſe it by the rotation 


of the os humeri, and ſometimes employ the ſpine and 


inferior extremities to make theſe motions of pronation 


The HAND (i) comprehends all from the jomr of 
the wriſt to the points of the fingers. Its back-part 


4 

[ 

8 or ſupination of the hand large enough. 
e 

bp 


is convex, for greater firmneſs and ſtrength and it 


t is concave before, for containing more ſurely agd con- 


veniently ſuch bodies as we take hold of. —One half 
e of the hand has an obſcure motion in compariſon of 
g what the other has, and ſerves as a baſe to the move- 
n able half; which can be extended back very little far- 


ther than to a ſtraight line with the fore-arm, but can 


J 
n be conſiderably bended forwards. + 
k As the bones that compoſe the hand are of diffe- 


is rent ſhapes and uſes, while ſeveral of them that are 
2 contiguous agree in ſome general characters; the 
to 


hand is; on this account, commonly divided into the 
u. carpus, metacarpus, and fingers ; among which laſt 


a ; the thumb is reckoned. oy oh ny” 
„de CARPUS () is compoſed of eight ſmall ſpon= 
in 


id, {hall deſcribe each of theſe bones, under à proper 
is; name taken from their figure (1); becauſe the method 


115 WY much at liberty to debate very idly, which ought to 


ned BE ſeveral, without explaining the order they obſerve, 


on; differently — ſame numbers, and fo eonfound 
be their readers. But that the deſcription of theſe bones 

t of „ | OE may 
heſe (i) Auge tip: ſumma manus. . ; £ 

225 (4) Krug, brachiale, prima palmæ pars, raſetta. RE 
As JFC 


Y Lyfer. Cult. anat. lib. 5. cap. 2. 
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gy bones, ſituated at the upper part of the hand. I 


of ranging them by numbers leaves anatomiſts too 


be preferred to the firſt number; or, which is worſe, 


* #* 


* 


may be in the ſame order as they are found in the ge- 
nerality of anatomical books, I ſhall begin with the 
range of bones that are concerned in the moveable 
joint of the wriſt, or are connected to the fore-arm, 
and ſhall afterwards conſider the four that ſupport the 
thumb and % metacarpi of the fingers. 7 
The eight bones of the carpus are, os ſcaphoides, tus 
nare, cuneiforme, piſeforme, trapezium, trapezaides, mag · 
„f/ ᷣũòwuVu. : rn ro | 
The ſcaphoides is ſituated moſt internally of thoſe 
that are articulated with the fore-arm.— The /unare 
is immediately on the outſide of the former.—The 
cunciforme is placed {till more externally, but does not 
reach ſo high up as the other two.—The piſforme 
ſtands forwards into the palm from the cunerforme.— 
_'The ingpezium is the firſt of the ſecond row, and is 
ſituated betwixt the ſcaphoides and firſt joint of the 
thumb. — The zrapezordes is immediately on the out- fo 
fide of the trapezinm.—The os magnum is ſtill more e 
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external.—The wnciforme is farther to the fide of the MW \, 
little finger, rio 4770 5 li 
Os ſcaphoides (m) is the largeſt of the eight except ti 
one. It is convex above, concave and oblong below; . 
from which ſmall reſemblance of a boat it has got its 8 
name. —Its ſmooth convex ſurface is divided by a mY 
rough middle /, which runs obliquely crvſs it. — 
The upper largeſt diviſion is articulated with the ra- 00 
diu. Into the ſaſa the common 38 the joint 70 
of the wriſt is fixed; and the lower diviſion 1s joined bo 


to the trapezium and trapezoides. The concavity re- 16 
Ceives more than an half of the round head of the fle 
a magnum.— The external fide of this hollow is form- 
ed into a ſemilunar plane, to be articulated with the . 
following bone, —The internal, poſterior, and ante- 52 
rior edges are rough, for fixing the ligaments that an 


— 


Connect it to the ſurrounding bone. ed 
Ot lunare (n) has à ſmooth convex upper ſurface, ori 
by which it is articulated with . 8 
* (m) Korunondng, riaviculare. | 15 64 9. 72 „ FE 
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nal fide, which gives the name to the bone, is in the 


; 

: form of a creſcent, and is joined with the /caphoid 3 

N the lower ſurface is hollow, for receiving part of the 

0 head of the os magnum.—On the outſide of this cavi- 

5 ty is another ſmooth, but narrow oblong ſinuoſity, 
for receiving the upper end of the o unciforme:— 
? On the outſide: of which a ſmall round convexity is 

N found, for its connection with the os cunei forme. 

| Between the great convexity above, and the firſt deep 
E inferior cavity, there is a rough %a, in which the 
. circular ligament of the joint of the wriſt is fixed. 

ws Os cuneiforme (p) is hroader above, and towards the 

t back of the hand, than it is below and forwards; 
'* WW which gives it the reſemblance of a wedge.— The ſu- 

2 perior ſlightly convex ſurface is included in the joint 

5 of the wriſt, being oppoſed to the lower end of the 

8 ulna.— Below this the cuneiform bone has a rough 


foſſa, wherein the ligament of the articulation of the 
re wriſt is fixed. On the internal fide of this bone, 
where it is contiguous tothe os lunare, it is ſmooth and 
ſlightly concave.—lts lower ſurface, where it is con- 
pt tiguous to the os unciforme is oblong, ſomewhat ſpiral, 
and concave.——Near the middle of its anterior ſurface 
: a circular plane appears, where the os piforme is ſuſ- 
| tained, ß VVV 


we Os piſiforme (q) is almoſt ſpherical, except one cir- 
yy cular plane, or ſlightly hollow ſurface, which is co- 
nt BW vered with cartilage for its motion on the cuneiform 
ed bone, from which its whole rough body is prominent 
0 forwards into the palm; having the tendon of the 


flexor carpi ulnaris, and a ligament from the fyhoid” 
m- proceſs of the ulna, fixed to its upper part; the franſ- 
ne BY verſe ligament of the wriſt is connected to its inter- 
nal fide; ligaments extended to the wnciform bone, 
and to the os metacurpi of the little finger, are attach- 
ed to its lower part; the abductor minimi digiti has its. 
origin from its fore-part z and, at the internal fide of 
) Triquetrum. V „„ ny þ 
(7) Cartilaginoſum, ſubrotundum, rectum. | 
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it, a ſmall: depreſſion is formed, for the paſſage of 
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Trapezium (r) has four unequal ſides and angles in 


its back- part, from which it has got its name.— A- 
dove, its ſurface is ſmooth, ſlightly hollowed, and 


ſemicircular, for its conjunction with the os ſcaphoides. 
—lts external ſide is an oblong concave ſquare, for 


"receiving the following bone.-—The inferior ſurface 


is formed into a pulley; the two protuberant ſides of 


which are external and internal. On this pulley the 
firſt bone of the thumb is moved. —-At the external 


ade of the external protuberance, a ſmall oblong 


 Imooth ſurface is formed by the os metacarpi indicis.— | 
The fore-part of the zrapezium is prominent in the 


palm, and, near to the external fide, has a ſinuoſity 
in it, where the tendon of the fexor carpi radialis is 


_ lodged; on the ligamentous ſheath of which the ten- 


don of the flexor tertii internodii pollicis plays: And 
itill more externally the bone is ſcabrous, where the 
tranſverſe ligament of the wriſt is connected, the ab- 
ductor and flexor primi internodii pollicis have their o- 


rigin, and ligaments go out to the firſt bone of the 


O trapezoides (s), fo called from the irregular 
quadrangular figure of its back-part, is the ſmalleſt 
bone of the wriſt except the pr/eforme.—The figure of 


it is an irregular cube.—lIt has a ſmall hollow ſurface 


above, by which it joins the ſcapbhoides; a long con- 
vex one internally, where it is contiguous to the tra- 
pezium; a ſmall external one, for its conjunction with 

the os magnum; and an inferior convex ſurface, the 
edges of which are however ſo raiſed before and be- 
bind, that a fort of pulley is formed, where it ſuſtains 
the os metacarpi indicis. „ 

Os magnum (t), ſo called becauſe it is the largeſt 
bone of the carpus, is oblong, having four quadran- 
gular ſides, with a round upper end, and nin 
5 | EEE „„ Wal 
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(r) Os cubiforme, trapezoides, multangulum majus. 
(5s) Trapezium, multangulum ounus, 55 
(t) Maximum, capitatum. | 


% 


triangular, fi | | 
on the internal ſide than on the external, having a 


plain one below. The round kat is divide d by.a 
ſmall riſing, oppoſite to the connection of the os 


{caphoides and lunare, which together form the cavity 


for receiving it. On the inſide a ſhort plain ſurface 
joins the os magnum to the frapezoidec. On the out- 
ſide is a long narrow concave ſurface, where it is 
contiguous'to the os unciſorme. The lower end, which 
ſuſtains the metacarpal bone of the middle finger, is 
1tly hollowed, and farther advanced 
conſiderable oblong depreſſion made on the advanced 
inſide by the metacarpal bone of the fore-finger; and 


generally chere is a ſmall mark of the os metacarpi di- 


giti annularis on its external fide ee. F 3. 
Os unciſaomme (u] has got its name from a thin broad 
proceſs that ſtands out from it forwards into the palm, 
and is hollow on its inſide, for affording paſſage to 
the tendons of the flexors of the fingers. To this 
proceſs alſo the tranſverſe ligament is fixed, that binds 
down and defends theſe tendons; and the flexor and 
obductor muſcles of the little finger have part of their 
origin from it The upper plain ſurface is ſmall, 
convex, and joined with the os lunare— The internak _ 
fide is long, and ſlightly convex, adapted to the con- 


tiguous gs Nee he external ſurface is oblique,. 
and irregularly convex, to be articulated with the gu- 


nei form bone — The lower end is divided into two 
concave ſurfaces; the external is joined with the me- 
tacarpal bone of the little finger, and the internal 
2 is fitted to the metacarpal: bone of the ring 
nger .. i 8 
In the deſcription of the preceding eight bones, 1 
have only mentioned thoſe plain ſurfaces covered with 
cartilage, by which they are articulated to each other, 
or 1 bones, except in fome few caſes, 


| where ſomething extraordinary was to be obſerved ; 


and I have defignedly omitted the other rough ſur- 

faces, leſt, by crowding too many words in the de- 

ſeription of ſuch ſmall bones, the whole ſhould be 
e  , winellghble: 
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unintelligible: But theſe ſcabrous parts of the bones 
may eaſily be underſtood, after mentioning their fi- 
gure, if it is obferved, that they are generally found 
only towards the back or palm of the hand; that they 
are all plain, larger behind than before; and that they 
receive the different ligaments, by which they are ei- 
ther connected to neighbouring bones, or to one an- 
other; for theſe ligaments cover all the bones, and 
are ſo accurately applied to them, that, at firſt view, 
the whole carpus of a recent ſubject appears one 
Ho a CS 
As the ſurfaces of theſe bones are largeſt behind, 
the figure of the whole conjoined muſt be convex 
there, and concave before; which ren ep is ſtill 
more increaſed by the os piſforme, and proceſs of the 
os unciforme, ſtanding forwards on one fide, as the 
trapezium does on the other: And the bones are ſe- 
curely kept in this form, by the broad ſtreng tranſ- 
verſe ligament connected to theſe parts of them that 
Hand prominent into the palm of the hand. — The 
convexity behind renders the whole fabric ſtrong- 
er, where it is moſt expoſed to injuries; and the large 
anterior hollow is neceſſary for a ſafe paſſage to the 
numerous veſſels, nerves, and tendons of the fingers. 
The ſubſtance of theſe bones is ſpongy and cellu- 
lar, but ſtrong in reſpect of their bulk. © 
FR The three bft bones of the carpus make an oblong 
head, by which they are artieulated with the cavity 
at the lower ends of the bones of the fore- arm; ſo 
as to allow motion to all ſides, and, by a quick ſuc - 
ceſſion of theſe motions, they may be moved in 2 
* circle. But as the joint is oblong, and therefore the 
two dimenſions are unequal, no motion is allowed 
io the carpus round its axis, except what it has in the 
ronation and ſupination along with the radius. —— 

The articulation of the firſt three bones of the ſupe- 
rior row, with the bones of the inferior, is ſuch: as 
allows of motion, eſpecially backwards and forwards; 
() Galen de ufu part. lib. 2. cap. 8. For a particular deſcription 
of Wk bgaments, fe Weithreeby Syudeftnolog. p. 5.68, . 
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to the ſecurity and eaſineſs of which the reception of | 


the or magnum into the cavity formed by the /caphoides 


and /unare contributes conſiderably : And the greateſt 
number of the muſcles that ſerve for the motion o 


the wrift on the radius, being inſerted beyond the 


conjunction of the firſt row of bones with the ſecond, 
act equally on this articulation as they do on the for- 
mer; but the joint formed with the radius being the 
moſt eaſily moved, the firſt effect of theſe muſcles is 
on it; and the ſecond row of the carpus is only mov- 
ed afterwards. By this means a larger motion of the 
wriſt is allowed, than otherwiſe it could have had 


. ſafely: For, if as large motion had been given to one 


joint, the angle of flection would have been very 
acute, and the ligaments muſt have been longer than 
was conſiſtent with the firmnefs and ſecurity of the 
joint.— The. other articulations of the bones here be- 
ing by nearly plain furfaces, ſcarce allow of any 
more motion, becauſe of the ſtrong co!» :Cting liga= 
ments, than to yield a little, and ſo elude the force 
of any external power; and to render the back of the 
wriſt a little more flat, 'or the palm more hollow, on 
proper occaſions. The articulations of the thumb 
and metacarpal bones ſhall be, examined afterwards. 
The uſes of the curpus are to ſerve as a baſe to the 
hand, to protect its tendons, and to afford it a free 
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All the bones of the carpus are in à cartilaginous 
ſtate a the hm E915 ne” 
On account of the many tendons that paſs upon 
the lower end of the fore- arm and the carpus, and 
of the numerous ligaments of theſe tendons and of 
the bones, which have lubricating liquors ſupplied to 
them, the pain of ſprains here is acute, the parts 
take long time to recover their tone, and their ſwell- 
ings are very obſtinate RR; 
 METACARPUS (x) conſiſts of four bones which 
fuſtain the fingers. — Each bone is long 2 
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with its ends larger than its body. — The upper end, 


which ſome-call the baſe, is flat and oblong, without 


any conſiderable head or cavity; but it is however 
ſomewhat hollowed, for the articulation with the 
carpus: It is made flat and ſmooth on the ſides where 


theſe bones are contiguous to each other. Their bo- 


dies are flatted on their back-part by the tendons of - | 
the extenſors of the fingers.—The anterior ſurface 


of theſe bodies is a little concave, eſpecially in their 
middle; along which a ſharp ridge ſtands out, which 
ſeparates the muſculi interoſſei placed on each fide of 


theſe muſcles. 


= 


theſe bones which are. there made flat and plain by 


ſmooth heads, whoſe greateſt extent is forwards from 
the axis of the bone. At the fore-part of each fide 


of the root of each of theſe heads, one or two tu- 
bercles ſtand out, for fixing the ligaments that go 


from one r. tacarpal bone to another, to preſerve 


them from being drawn aſunder.— Round the heads 


a rough ring may be remarked, for the capſulac liga- 
ments of the felt | 

and both ſides of theſe heads are flat, by preſſing on 
each other. | 3 | 


The ſubſtance of the metacarpal bones is the fame 


with that of all long bones. 


At the time of birth, theſe bones are cartilaginous 


The metacarpat bones are joined above to the ofa 1 


carpi and to each other by nearly plain ſurfaces. 
Theſe connections are not fit for large motions . 


The articulation of their round heads at the lower, 
ends with the cavities of the firſt bones of the fingers, 


is to be taken notice of hereafter. 


Ihe concavity on the fore-part of theſe metacar- 
pal bones, and the placing their baſes on the arched 
curpus, cauſe them to form a hollow in the palm of 


the hand, which is uſeful often to us. The ſpaces 
between them lodge muſcles, and their ſmall motion 
makes them fit ſupporters for the fingers to play on. 


; Their Jower ends are raiſed into Jarge oblong | 


joints of the fingers to be fixed toz 
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ing marks. 


_ » The os: metacarpi 7 indicia is generally the lon geſti— Foe, 
Its baſe, which is articulated with the os zrapezoidesy 
is hollow in the middle. The ſmall ridge on the in- 


ternal fide of this oblong cavity is ſmaller than the 
one oppoſite to it, and is made flat on the ſide by the 
trapezium. The exterior ridge is alſo. ſmooth, and 
flat on its | outſide, for its conjunction with the a 
magnum ; immediately below which, a ſemicircular 
ſmooth flat ſurface ſhews the articulation of this to 
the ſecond metacarpal bone.—The back-part of this 
baſe-is flatted, where the long head of the extenſor 
carpi radialis is inſerted 3 and its fore-part is promi- 
nent, where the tendon of the flexor carpi radialis is 


fixed. The external fide of the body of this bone is 
more hollowed ace) action of "muſcles, than the 


internal. — The tubercle at the internal root of its 


head is larger than the external. Its baſe is ſo firm- 
Iy fixed to the bone it is connected with, that it has 


no motion 


Os metacarpi medii digiti is generally the ſecond in 4 
length; but often it is as long as the former; ſome- 


times it is longer; and frequently it appears only to 


equal the firſt by the os magnum being farther ad- 


vanced downwards than any other bone of the 
_ wriſt,—lts baſe is a broad ſuperficial cavity, flanting 
outwards; the internal pofterior angle of which is 
ſo prominent, as to have the appearance of a pro- 


ceſs.— The internal ſide of this baſe is made plain 


in the ſame way as the external fide of the former 


bone, while its external ſide has two hollow circular 


* 


ſurfaces, for joining the third e bone; and 
between theſe ſurfaces there is a rough 
adheſion. of a ligament, and lodging mucilaginous 


glands.— The ſhorter. head of the b:cornrs is inſerted 
into the back-part of this baſe.— The two fides of 


this bone are almoſt equally flatted ; only the ridge 


on the fore-part of the body inclines ontwards.— 
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Though the % metacarpi o far agree, yet they 
may be E inguithed kom each other by the follow- 2 
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Tue tubercles at the fore-part of ihe root of the head 
are equal.—The motion of this bone is very little 


more than the firſt metacarpal one has; and there- 


fore, theſe two firmly reſiſt bodies preſſed againſt 


them by the thumb, or fingers, or both. . 


2 


cond metacarpal bone.—lts baſe is ſemicircular and 


convex, for its conjunction with the os unciforme.— 


On its internal ſide are two ſmooth covexities, and a 
middle ea, adapted to the ſecond metacarpal bone. 
The external ſide has a triangular ſmooth concave 


ſurface to join it with the fourth one.—The anterior 


ridge of its body is ſituated more to the out than to 
the inſide.— The tubercles near the head are equal. 
The motion of this third metacarpal bone is greater 
than the motion of the ſecond. LL OY. 
Ot metacarpi minimi digit: is the ſmalleſt and ſharp» 
eſt.—Its baſe is irregularly convex, and riſes ſlanting 


_  outwards,—lts internal fide is exactly adapted to the 


third metacarpal bone.— The external has no ſmooth 
ſurface, becauſe it is not contiguous to any other 


bone; but it is prominent where the exten/or carpi 


ulnarit is inſerted. As this metacarpal bone is fur- 
niſhed with a proper moving muſcle, has the plaineſt 

articulation, is moſt looſely connected and leaſt con- 
fined, it not only enjoys a much larger motion than 


any of the reſt, but draws the third bone with it, 


when the palm of the hand is to be made hollow by 


its advancement forwards, and by the prominence 


of the thumb oppoſite to it. Tn 
The THUMB and four FINGERS are each com- 
. poſed of three long bones. „ 


© "The Thumb (5) is fituated obliquely. in reſpect of 
the fingers, neither oppoſite directly to them, nor in 


the ſame plane with them.— All its bones are much 
thicker and ſtronger in proportion to their length, 
than the bones of the fingers are: Which was ex- 


tremely neceflary, ſince the thumb counteracts all 


the fingers. © 
(3) Arr: xeipy in, magnus digitus, promanus, 


23 


Ot metacaryi digiti annularis is ſvorter than the ſe- 
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be firſt bone of the thumb has its baſe adapted 
to the double pulley of the rapezium : For, in view. 
ing it from one ſide to the other, it appears convex 
in the middle; but when conſidered from behind 
forwards, it is concave there. The edge at the fore» 
part of this baſe is produced farther than any other 
part; and round the back · part of the baſe a rough e 
may be ſeen, for the connection of the ligaments of 
this joint. The body and head of this bone are of 
the fame ſhape as the eee only that the 
body is ſhorter, and the head flatter, with the tu- 
bercles at the fore-part of its root larger. 
The articulation of the upper end of this bone is 
uncommon : For, though it has protuberances and 
depreſſions adapted to the double pulley of the tra- 
pezium ; yet it enjoys a circular motion, as the joints 
do where a round head of one bone plays in the or- 


bicular ſocket of another; only it is ſomewhat more 


confined. and leſs expeditious, but ſtronger and more 
ſecure, than ſuch joints generally are. | [+ 
This bone of children is in the ſame ſtate with the 
metacarpal bones. VVV 
Ihe ſecond bone of the thumb has a large baſe 
formed into an oblong cavity, whoſe greateſt length 
is from one fide to the other.—Round it ſeveral tu- 
bercles may be remarked, for the inſertion of liga- 
ments.——Its body is convex, or a half round behind; 
but flat beſore, for lodging the tendon of the long 
flexor of the thumb, which is tied down by liga- 
mentous ſheaths that are fixed on each fide to the an- 
gle at the edge of this flat ſurface. —The lower end 
of this ſecond bone has two lateral round protube- 
rances, and a middle cavity, whoſe greateſt extent of 
ſmooth ſurface is forwards. © „3 


| The articulation and motion of the upper end of 


this ſecond bone is as ſingular as that of the former. 
For its cavity being joined to the round head of the 
firſt bone, it would ſeem at firſt view to enjoy mo- 
tion in all directions; yet, becauſe of the ſtrength 
of its lateral ligaments, oblong figure of the a — 0 
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telt, and mobility of the firſt ; joint, it ohh alive 


| fleQion and extenſion; and theſe en much 
6 „ 


The third hos of he b is * ſmalleſt; Sh = 


= large baſe, whoſe greateſt extent is from one ſide 


to the other. This baſe is formed into two cavities 
and a middle protuberance, to be adapted to the pul- 


ley of the former bone. —Its body is rounded be- 
ind ; but is flatter than in the former bone, for ſu- 
taining the nail.—It is flat and rough before, by the 
_ Inſertion of the Hexor tertii internodii. This bone 

becomes gradually ſmaller, till near the lower end, 
where it is a little enlarged, and- has an oval ſcabrous 
£ __ 


tion and extenſion. 

The orderly diſpoſition of the bones of the nds 
into three rows, has made them generally obtain the 
name of three phalanges (z) —All of them have half 


round convex ſurfaces, covered with an aponeurofes, 


formed by the tendons of the OS lumbricales, 

and interaſſei, and placed directly backwards, for their 
greater ſtrength 3 and their flat concave part is for- 
wards, for taking hold more ſurely, and for lodging 
tze tendons of the flexor muſcles.—The ligaments 
for keeping down theſe tendons are fixed to the 
angles that are between the convex and concave fides. 
The bones of the firſt phalanx (a) of the fingers 
anſwer to the deſcription of the- ſecond bone of the 
thumb: Only that the cavity in their baſe is not ſo 
oblong ; nor is their motion on the metacarpal bones 
ſo much confined : For they can be moved laterally 
or circularly, but have no rotation, or a _ fmall de- 

ee of it, round their axis. 

Both the ends of this firſt phalanx are in a cattile- 
ginous ſtate at the birth; and the upper one is  after- 
anda affixed 1 in ny of an TT 31 The 


(i) Seytalide, internadi, cats, agraina, ai an en 
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The motion of this third bone i is act to flec- : 
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formed into two lateral cavities, and a middle protu- 
berance; while the lower end has two lateral protu- 


berances and a middle cavity; therefore, it is joined 
at both ends in the ſame manner, which none of the 5 


bones of the thumb are. 


This bone is in Henne condition with. the former | 


in children. 


The third bone 00 es nothing: from. the de⸗ 
ſcription of the third bone of the thumb, excepting - 


in the general diſtinguiſhing marks; and therefore, 


the ſecond and third phalanx: of. the fingers enen on- 


ly flection and extenſion. 


The upper end of this 7 — — — is a. cartilage 
in a ripe child; and is only. au epiphyſe after, till the 


full growth of. the bod 


All the difference of «& the 8 of the Teresa : 


fingers conſiſts in their magnitude. The bones of the 
middle finger (a) being the longeſt and largeſt, —thoſe 
of the fore: finger (b) come next to that in thickneſs, 


but not in length, for thoſe of the ring: finger (c) are 
a little longer. The little finger (d) has the ſmalleſt 
bones. Which diſpoſition is the beſt contrivance for 


holding the largeſt bodies; becauſe the longeſt fingers 


are applied to the "middle. largeſt reer of ſuch 


ſubſtances as are of a ſpherical figure (e). 


The uſes of all the parts of our ſuperion — aL pi 


are ſo evident in the common actions of life, that it- 


is needleſs. to enumerate. them here; and therefore I 


ſhall proceed to the laſt part of the ſkeleton. Only, 
leſt I ſhould ſeem to have forgot the ſmall bones at 
the joints of the hand, I deſire now to refer to the 


deſcription of them, 88 8 the common title of ,/z ofa : 


(5) Kees. C00 5 : 2 5 AT 
(e) Merger, por xice 85 5 
3 Kardrvyov, operxxeneg, infamis, pee verpus, CY 
obſceenus.” - 
65 Aexrinocs. indicator, As xv, demonſtrativus, Glatarke, 


c) larpieg, rache, daaru bintec, enißar ng: W © mes. | 


dicus, cordis digitus. 
(d) Muwb, oriry, autieularis, 8 3 
(©) Galen g uſu part. lib, I, cap. 24. 3 
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The ſecond. bone (5) of the fingers has its baſe 


by F . 3 
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inoid boner, which I haye placed after the bones o 
feet. 5 : OP ne Paonegt 


Or er INFERIOR BXTRBMITIES 
T. INFERIOR EXTREMITIES depend 


from the acetabula of the ofſa innominata ; are 


. commonly divided into three parts, viz. the thigh, 
leg, and foot. | | SE 3 


Tue THIGH (7) has only one bone; which is the 


longeſt of the body, and the largeſt and ſtrongeſt of 
any of the cylindrical bones. The ſituation of it is 
not perpendicular; for the lower end is inclined con- 
fiderably inwards; ſo that the knees are almoſt con- 
tiguous, while there is a conſiderable diſtance be- 
tween the thigh-bones above; which is of good uſe 


to us, fince ſufficient ſpace is thereby left for the ex- 


ternal parts of generation, the two great*chace of u- 
rine and feces, and for the large thick muſcles that 
move the thigh inwards; and at the fame time this 
fituation of the thigh-bones renders our progreſſion 
_ quicker, ſurer, ſtraighter, and in deſs room; for, had 
the knees been at a greater diſtance from each other, 
we muſt have been obliged to defcribe ſome part of a 
circle with the trunk of our body in making a Tong 
Rep, and, when one leg was raiſed from the ground, 
our centre of gravity would have been too far from 
the baſe of the other, and we ſhould confequently 
have been in hazard of falling; ſo that our ſteps 
would neither have been ſtraight nor firm; nor would 
it have been poſſible to walk in a narrow path, had 
our thigh-bones been otherwiſe placed. In conſe- 


gquence, however, of the weight of the body bearing 


ſo obliquely on the joint of the knee, by this fitu- 
ation of the thigh-bones, weak ricketty children be- 
come in-knee d. CC 
The upper end of the thigh- bone is nat continued 
in a ſtraight line with the body of it, but is ſet off 
{f) dicpor, ſemen, coxa, agis, anche os, erbe, femur, © 
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- obliquely inwards and upwards, whereby the diſtance - * 
here between theſe two bones at their upper part is | 
conſiderably increaſed. This end is formed into a 
large ſmooth round head (g), which is the greater por» - 
tion of a ſphere unequally divided. —Towards its 
lower internal part a round rough ſpongy pit is ob- 
| | ſervable, where the ſtrong ligament, commonly, but 
> unjuſtly, called the round one, is fixed, to be extend- 
ed from thence to the lower internal part of the re- 
ceiving cavity, where it is conſiderably broader than 
near to the head of the thigh-bone. — The ſmall patt 


© WM below the head, called the cervix of the os femoris, 

* has a great many large holes into which the fibres of - ö 
* the ſtrong ligament, continued from the capſular, —- 7 
I enter, and are thereby ſurely united to it; and round | 
* the 100t of the neck, where it riſes from the bone, a 

e rough ridge is found, where the capſular ligament of 

„ K the articulation itſelf is cannected.— Below the back- 

4 part of this root, the large unequal protuberance call- 

\t ed trochanter major (), ſtands out; the external con- 

is vex part of which is diſtinguiſhed into three different 

1 ſurfaces, whereof the one on the fore - part is ſcabrous 

4 and rough, for the inſertion of the glutæus minimus; 

r, the ſuperior one is ſmooth, and has the glutæus mediur 

* inſerted into it; and the one behind is made flat and 

18 ſmooth by the tendon of the glutæut maximus paſſing 

d, over it.— The upper edge of this proceſs is ſharp and 

n pointed at its back- part, where the gluteus mggites is 

ly fixed; but forwards it is more obtuſe, and has two 

ps ſuperficial pits formed in it: Into the ſuperior of 

1d theſe, the pyriformis is implanted; and the obturazter 

ad internus and gemini are fixed into the lower one. — 

1 From the backmoſt prominent part of this great #ro- 

ng chanter, a rough ridge runs backwards and down- 


wards, into which the guadratus is inſerted.—In the 
deep hollow, at the internal upper fide of this ridge, 
the obturator externus is implanted. —More internally, 
a a conoi& proceſs called ?rochanter minor. (i), riſes for 


, e 
15 Vertebrum. „ nes ER Wh TK "3, 
(b) Trog rotator natis, malum granatum teſticulbrum. 


* 


_ 


1 eee ates os 


- where the crural artery paſſes through the aponeur 


— 
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the inſertion of the muſculus pſet and iliacus internut; 


and the pectineut is implanted into a rough hollow 


delow its internal root. The muſcles inſerted into 


theſe two proceſſes being the principal inſtruments of 
the rotatory motion of the thigh, have occaſioned 


the name of trochanters to the proceſſes.— The ten- 


dons that are fixed into, or paſs over the great trochan- 
ter, cauſe bruiſes by falls on this part to be attended 


with great pain and weakneſs of the limb, which 


generally remain long. | 

The body of the os femoris is convex on the fore- 
part, and made hollow behind, by the action of the 
muſcles that move it and the leg, and for the conve- 


niency of ſitting, without bearing too much on theſe 
muſcles; and probably the weight of the legs de- 


pending from the thighs in that poſture, contributes 
to this curvature.— The fore- part of the thigh-bone 
is a little flatted above by the beginning of the cruræius 


muſcle, as it is alſo below by the ſame muſcle and the 


rectus. Its external ſurface is likewiſe made flat be- 


low by the vaſtus externus, where it is ſeparated from 


the former by an obtuſe ridge.—The ' vaſius internus 
depreſſes a little the lower part of the internal ſurface. 
he poſterior concave ſurface has a ridge riſing in 
its middle commonly called linea aſpera, into which 
the 7riceps is inferted, and the ſhort head of the brceps 
flexor tibie riſes from it, At the upper part of it the 


- medullary veſſels enter by a ſmall hole that runs ob- 
liquely upwards; a little above which there is a 
rough f or two, where the tendon of the gluteus 
maximus is fixed. —The lower end of the linea aſpera 
_ «divides into two, which deſcend towards each fide. --- 
ITbe two vafi muſcles have part of their origin from 


"theſe ridges; and the long tendon of the zriceps is 
fixed to the internal, by means of part of the faſcia 


aponeurotica of the thigh. —Near the beginning of the 


Internal ridge, there is a diſcontinuation of CT: 
46. 
Between theſe two _ lines, the bone is made 


flat by the large blood - veſſels and nerves which paſs 
JJ “ 


Ph 
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| upon it; and near the end of each of theſe ridges, 4 
ſmall ſmooth protuberance may often be remarked, 
where the two heads of the external geftrocnemins 

muſele take their riſe, and where ſefamoid bones are 
ſometimes found (+) ; and from the fore-part of the 
internal tubercle, a ſtrong ligament is extended to the 
inſide of the Ms. he en: © 

The lower end of the as femoris. is larger than any 
other part of it, and is formed into a 8 protuber- 
ance on each ſide, called its N between which 


FEET ͥ ↄ ͤi¹ 


5 a conſiderable. cavity is found, eſpecially at the back - 
8 part, in which the crural veſſels and nerves lie im- 

4 merſed in fat.— The internal condyle is longer than 

i the external, which muſt happen from the oblique 
X polition-of this bone, to give leſs obliquity to the. 
4 leg.—Each of theſe proceſſes ſeems to be divided in 
* its plain ſmooth ſurface. The mark of diviſion on 
. the external is a notch, and on the internal a ſmall 
4 protuberance. The fore-part of this diviſion, on 


which the rotula moves, is formed like a pulley, the 
m external ſide of which is higheſt. —Behind, there 


"ih are two oblong large heads, whoſe greateſt extent is 
& WM backwards,-for the motion. of the tibia; and from 
20 the rough cavity between them, but near to the baſe 

ch of the internal condyle, the ſtrong ligament com- 
monly called the creſ one, has its riſe ;—a little a+ 

he bove which a rough protuberance gives inſertion to 
* | the tendon of the zriceps.—The condyles, both on the N 


outer and inner ſide of the knee, are made flat by the 
27 muſcles paſſing along them. On the back: part of the 
internal, a flight depreſſion is made by the tendons 
of the gracilis and fartorius ; and on the external ſuch - 
m another is formed by the b:ceps flenor cruris; behind 
which a deep e is to be obſerved, where the popli- 
teus muſcle has its origin.—From the tubercle im- 
mediately before 1 a ſtrong round ligament 
goes out to the upper part of the ibu⁰z. Round this 
lower end of the thigh- bone, large holes are found, 
into which the ligaments 2 the ſecurity of the joint 
(t) Veſal. lib. I. cap. 28. & 0wÜ—Aö : 725 
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are fixed, and blood - veſſels paſs to the internal ſub. 
ſtance of the bone. JVC 
All the proceſſes of the femur are cartilaginous in 
new- born children, and afterwards become ſmall a. 
Pophyſes, with large epiphyſes. E 
1 ee wich one 8 above with the 
acetabulum of the i innominata, which affords its 
round head à ſecure and extenſive play, can be mov- 
ed to every ſide; but is reſtrained in its motion out- 
wards, by the high brims of the cavity, and by the 
round ligament; for otherwiſe, the head of the bone 
would have been frequently thurſt out at the breach 
of the brims on the inſide, which allows the thigh to 
move conſiderably inwards.— The body of this bone 
enjoys little or no rotatory motion, though the head 
moſt commonly moves round its own axis; becauſe 
the oblique progreſs of the neck and head from the 
bone is ſuch, that the rotatory motion of the head 
can only bring the body of the bone forwards and 
backwards: Nor is this head, as in the arm, ever ca- 
able of being brought to a ſtraight direction with its 
Near ſo far however as the head can move within 
the cavity backwards and forwards, the reſt of the 
bone may have a partial rotation. When the thigh- 
bone reſiſts the actions of its muſcles more than the 
trunk of the body can then do, as in ſtanding, theſe 


x muſcles have their effect on the trunk, cauſing it to 


bend forward, raiſing it up, inclining it to the one 
or the other fide, twiſting it obliquely, c. which 
the rolling of the acetabula of the ofa innominata on 
the round heads of the thigh-bones is well fitted 


for. —The os femoris is articulated below to the tibia 


and retula in the manner afterwards to be deſcribed. 
I be nearneſs of the ſmall-neck to the round head 
of the thigh-bone, and its upper end er r 

culty in 
diſtinguiſhing between a luxation and fracture here, 


) Kynpen, crus, tibia, „„ 1H  - 


» 4g 
* 
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mon account, of two bones, tibia and fibula, though 
it ſeems to have a very good title to a third, the ro- 
tula; which bears a ſtrong analogy to the 'o/eeranon 
of the na, and moves always with the other two. 
TIBIA, (c), fo called from its reſemblance to an 
old muſical pipe or flute, is the long thick triangular 
5 bone, ſituated at the internal part of the leg, and 
i continued in almoſt a ſtraight line from the thigh- 
I be upper end of the 7ib:a is large, bulbous; and 
ſpongy, and is divided into two cavities, by a rough 
irregular protuberance (d), which is hollow at its moſt 
prominent part, as well as before and behind. The 
anterior of the two ligaments that compoſe the great 
. croſs one, is inſerted into the middle cavity, and the 
_ depreſſion behind receives the poſterior ligament. _ 
The two broad cavities at the ſides of this protube= «= 
rance are not equal; for the internal is oblong and 
deep, to receive the internal condy/e of the thigh-bone': 
while the external is more ſuperficial and rounder, 
for the external condy/e,—In each of theſe two ca- 
vities of a recent ſubject, a ſemilunar cartilage is pla- 
ceqd, which is thick at its convex edge, and becomes 1 
a thinner towards the concave or interior 
edge. The middle of each of theſe cartilages is broad, | 
and the ends of them turn narrower and thinner, as 
they approach the middle protuberance of the ibi 
The thick convex edge of each cartilage is connected 
to the capſular and other ligaments of the articula- 
tion, but ſo near to their riſe from the ſibia, that 
the cartilages are not allowed to change place far; 
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a while the narrow ends of the cartilages becoming al- 
5 moſt ligaments, are fixed at the inſertion of the ſtrong 
1 c»roſs ligament into the ibia, and ſeem: to have their 
4 . ſubſtance. united with it; therefore a circular hole 18 
n left between each cartilage and the ligament, in 
„ which the moſt prominent convex part of each con- 
dyle of the thigh-bone-moves.—The circumference of 
Fs 33 8 e 
n (e) none, Gorixvnpcter, focile majus, arundo major, canna 


major, canna domeſtica cruris. Le 
(4) Aunpuoigy ex veupoxcorpatgy tuber, "tubercatun, >> | 
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proper muſcles. | 
per end of the zibia, there is a circular flat ſurface, 
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theſe cavities is rough and unequal for the firm con- 
nection of the ligaments of the joint.—Immediately 


below the edge at its back-part, two rough flatted 
protuberances itand out: Into the internal, the ten- 
don of the ſemimembrangſus muſcle is inſerted; and a 
part of the croſs ligament is fixed to the external. 


On the outſide of this laſt tubercle, a ſmooth ſlightiy- 
hollowed ſurface is formed by the action of the popli= 


ut muſcle. 


Below the fore- part of the upper end of the zibia, 


a conſiderable rough protuberance (e) riſes, to which 
the ſtrong tendinous ligament of the rotula is fixeh— 
On the internal fide of this, there is a broad ſcabrous 
Mightly-bollowed ſurface, to which the internal long 
ligament of the joint, the aponeurgſis of the vaſtus in- 

Zernus, and the tendons of the /eminervoſus, gracilis, 
and ſartorius, are fixed. The loweſt part of this 
ſurface is therefore the place where the zib:a ought 


to be ſawed through in an amputation, ſo as not to 


have too long and troubleſome a ſtump, and, at the 
the ſame time, to pos its motions, by ſaving the 
ow the external edge of the... 


covered in a recent ſubject with cartilage, for the ar- 
ticulation of the fibula - between which and the an- 


terior knob, there is a rough hollow from which the 


tibialis anticus, and extenſor digitorum longus, take their 
origin. From the ſmooth flat ſurface, a ridge runs ob- 

liquely downwards and inwards, to give riſe to part 
of the ſoleus, tibialis pgſticus, and flexor digitorum lon- 
gus, and inſertion to the aporeurgfs of the ſemimem- 
 Sranoſus which covers the poplitens, and to ſome of 


the external fibres of this laſt named muſcle. —At the 


inſide of this ridge an oblique plain ſurface is left, 
where the po; part of the muſculus popliteus is in- 
ſerted.— I 


lar. — The anterior angle is very ſharp, and is com- 


monly called the ſpine or ſbin (F). This ridge is not 


| = N ſtraight > 
te *Avrampacy, anterior tuber. [2s 
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e remaining body of the ttibia is triangu- 
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ſtraight; but turns firſt inwards, then outwards, and 


laſtly inwards again.—The plain internal fide” is 


ſmooth and equal, being little ſubjected to the ac- 


tions of muſcles; but the external fide is hollowed 


above by the tibialis anticus, and below by the exten- 


for digitorum longus and extenſor pollicis longus. The 


two angles behind theſe ſides are rounded by the ac- 


tion of the muſcles the poſterior fide comprehended 
between them is not ſo broad as thoſe already men- 


tioned, but is more oblique and flatted by the action 


of the tibialis poſticus and flexor digitorum lomgus. Some 
way above the middle of the bone the internal angle ter- 
minates, and the bone is made round by the preſſure 


of the muſculus ſolæus. Near to this, the paſſage of the 


The lower end of the tibia is made hollow, but fo 
as a ſmall protuberance riſes in the middle. The in- 
ternal ſide of this cavity, which is ſmooth, and in 


a recent ſubject is covered with cartilage, is pro-— 


duced into a conſiderable proceſs, ey 73 
ed malleolus internus (g); the point of which is 
divided by a notch, and from it ligaments are ſent 


out to the foot. We ought to obſerve here, that this 


medullary veſſels is ſeen ſlanting obliquely downwards. 


* 


internal malleolus is ſituated more forwards than the 


internal condyle of the upper end of this bone; which 
is neceſſary to be remembered in reducing a fracture 
of the leg (5). — The external fide of this end of the 


tibia has a rough irregular ſemilunar cavity formed in 
it, for receiving the lower end of the fbu/a-—The 


poſterior ſide has two lateral grooves, and a ſmall 
middle protuberance. In the internal depreſſion, the - 


tendons of the muſculus tibialis poſticus and flexor 4415 ; 


torum longus are lodged; and in the external, the 


tendon, of the flexor longus pollicis' plays. From the 


* 


middle protuberance, Jigamentous ſheaths ge out, 


for tying down theſe tendons. . 
The artieulations and motions of the ribia ſhall be 
F e #059 ene, 


4 


* 


(5) Winſlow, Expoſition anatomique des os ſees, ſee, 866. 208 
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0 Epupor, toy, talus, clavicula, clavilla - interior, clavilla do- 
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N N after all the three bones of the leg are de- 
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Both the ends of the 2ibia are cartilages at birth, 
and become afterwards epiphy/es.. | 


FIBULA (i) is the ſmall long bone, placed on the 


outſide of the leg, oppoſite to the external angle of 


the zi:a; the ſhape of it is irregularly triangular. 


The head of thegiula has a ſuperficial circular ca- 
vity formed on its inſide, which, in a recent ſubjeQ, 


is covered with a cartilage, but ſo cloſely connected 


to the tibia by ligaments, as to allow only a ſmall 
motion backwards and forwards —T his head is pro- 
tuberant and rough on its outſide, where a ſtrbng 
round ligament and the . biceps are inſerted; 
and below the back-part of its internal ſide, a tuber- 


cle may be remarked, that gives riſe to the ſtrong 


tendinous part of the /o/zus muſcle. 


The 8 his bone is a little crooked nile - 


and backwards, which figure is owing to the aCtions 
of the muſcles; but is ſtill further increaſed by nur- 
Jes, who often hold children careleſsly by the, legs.— 
The ſharpeſt angle of the f$bz/a is forwards, on each 


ſide of which the bone is conſiderably, but unequally, 


depreſſed by the bellies of the ſeveral muſcles that 
ile from, or act upon it; and, in old ert theſe 


muſcles make diſtinct finuobities for themſeſ ves. 


The external ſurface of the ibula is depreſſed oblique- 
ly fram above downwards and backwards, by the two 
Peronæi.—Its internal ſurface is unequally divided in- 

to two narrow longitudinal planes, by art oblique ridge 
extended from the upper part of the anterior angle, 


to join with the lower end of the internal angle. 


Jo this ridge the ligament ſtretched between the two 
bones of the leg is connected. The anterior of the 
two planes is very narrow above, where the ext3/or 
longus digitorum and extenſor longus pollicis ariſe from 
it ; but is broader below, where it has the print of 


the onus Veſalii.— The poſterior plane ig broad and 


> © hollow, 


(i) Nopmumuen, perone, focile minus, arundo minor; canna mis 
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ſcen flanting downwards. 
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hollow, giving origin to che larger ſhare of the ibi 
nous membrane fixed to it, from which fibres of the 


ſurface of the fbz/a is the plaineſt and ſmootheſt, but 
is made flat above by the ſoles, and is hollowed be- 


tow by the flexor pollicis longus. In the middle of this 


ſurface the canal for the medullary veſſels may be 


I have taken particular notice of the entry and di- 


rection of the medullary veſſels of the large bones of | 


poſticus.—The internal angle of this bone has a tendi- 


flexor digitorum longus take their riſe.—The poſterior 


the extremities (a) - becauſe, in ſever” chi turgiea? ; 


caſes, a ſurgeon, who is ignorant of this, may do 


miſchief to his patient. Thus, for example, if theſe 


veſſels are opened very near to their entry into the 


bone, or while they are in the oblique paſſage through 
it, an obſtinate hæmorrhagy may enſue : For the ar- 
teries being connected to the bony paſſage, ſtypties, 


deſign in the contrivance of theſe canals; thoſe in the 
os humeri, tibia, and fibula, running obliquely down=- 
wards from their external entry; whereas in the ra- 
dius, ulna, and os femoris, they flant upwards, where- 


by the arteries and nerves which are ſent into theſe 


three laſt bones, muſt ſuffer a conſiderable reflection 
before they come at the cancelli. The reaſon of this 
diverſity may perhaps be, that the arteries, which are 
ſo ſmall within the bon | 

tractile boch force in their coats, and where they 
are not aſſiſted by the action of any moving neigh- 
bouring organ, ſhould have, at leaſt in their paſſage 


through the hone, a favourable deſcent for their Ii 
vids: Which, it is evident, they have in the de- 


cending oblique paſſages formed for them in the firſt 
la, which are generally depending ; and they alſo moſt 


WH frequently acquire the Nke advantage in the radius, 


Bly of | . ulna, 
(a) Havers, Oſteolog. nov. diſc, 1. p. 59. ATTN 


and other like corrugators, are yainly applied; com- 
preſſing inſtruments can do no ſervice, and ligatures 
cannot be employed. There ſeems to be a particular 


es as to have no ſtrong con- 


s 


| Claſs of bones, to wit, the os humers, tibia, and fibu- 
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' wina, and os femoris; becauſe the hand, in the moſt 


natural, poſture,. is higher than the elbow ; and when 


we lit or lie, the lower end of the thigh bone comes 
to be at leaſt as High raiſed as the upper. In ſtanding 
and walking, or when the arms are moved, the blood 
muſt indeed aſcend as it paſſes through the bones of 

the fore-arm and thigh ; but the preflure of the muſ- 


cles, then in action, on the veſſels, before they enter 
the bones, is ſufficient to compenſate the diſadvantage 
of their courſe.  'This. reaſoning ſeems to be till en- 


forced, by obſerving, that this paſſage is always near- 


er the upper than the lower ends of theſe bones. 


Ihe lower end of the fibula is extended into a 


ſpongy oblong head, on the inſide of which is a con- 
vex, irregular, and frequently a ſcabrous ſurface, that 
is received by the external hollow of the ibia, and ſo 
firmly joined to it by a very thin intermediate carti- 
lage and ſtrong ligaments, that it ſcarce can move. 
Below this, the #4#la is ſtretched out into a coronoid 
proceſs, that is ſmooth, covered with cartilage on its 


internal fide, and is there contiguous to the outſide 


of the firſt bone of the foot, the affragalus, to ſecure 


the articulation. This proceſs, named ma!leolus ex- 
ternus, being ſituated farther back than the internal 


malleolus, and in an oblique direction, obliges us na- 
turally to turn the fore- part of the foot outwards (5). 


At the lower internal part of this proceſs, a ſpongy. 
- cavity for mucilaginous glands may be remarked ; 


from its point ligaments are extended to the aftraga- 
lus, os calcis, ay os naviculare, bones of the foot; 
and from its infide ſhort. ſtrong ones go out to the 
gſtragalus. On the back-part of ita finuoſity is made 
by the tendons of the peronæi muſcles, When the 


ligament extended over theſe tendons from the one 


fide of the depreſſion to the other is broke, ſtretched 


too much, or made weak by a ſprain, the tendons 


frequently ſtart forwards to the outſide of the jbu/a. 


The conjunction of the upper end of the fibula 
with the 2ib:a is by plain ſurfaces tipped with earti- 


: lage, 


(b) Winſlow, Memoires de Vacad. des ſciences, 1723. 
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lage, and at its lower end the cartilage ſeams to glue 
the two bones together, not, however, ſo firmly in 
young people, but that the motion at the other end 
of ſuch a long radius is very obſerveable. In old ſub- 
jects I often eee 'bones of the leg grown to- 
gether at their lower ends. ff 
The principal uſe of this bone is to afford origin 
and inſertion to muſcles; the direction of which may 
be a little altered on proper occaſions, by its upper 
part ſhuffling backwards and forwards.—It likewiſe 1 
helps to make the articulation of the foot more ſecure 
and firm — The ends of the tibia and fibula being 


- 


a larger than their middle, a ſpace is here left, which 
5 is filled up with ſuch another ligament as I deſcribed 
t extended between the bones of the fore- arm; and 
0 which is alſo diſcontinued at its upper part, where 


the 7ibialis anticus immediately adheres to the ſo/zus 
and tibialis poſticus 5 but every where elſe it gives ori- 
gin ta muſcular fibres (a) 88 


Both the ends of this bone are cartilaginous in a 
ripe child, and aſſume the form of appendices” before 


* 


'W they are united to its body. +36 
| ROTULA (6) is the ſmall flat bone ſituated at the 
fore-part of the joint of the knee.—Its ſhape reſem- - 
bles the common figure of the heart with its point 
downwards. the anterior convex ſurface of the . 
tula is pierced by a great number of holes, into which 
fibres of the ſtrong ligament that is ſpread over it, 
enter.—Behind, its ſurface is ſmooth, covered 
with cartilage, and divided by a middle convex ridge 
into two cavities, of which the external is largeſt ; 
and both are exactly adapted to the pulley of the os 
femoris, on which they are placed in the moſt ordina- 
ry unſtraining poſtures of the leg; but when the leg 
is much bended, the rozula deſcends far down on the = 
condyles; and when the leg is fully extended, the * i 
rotula riſes higher, we wont part, than the pulley 
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(a) Weitbrecht, Syndeſmolog. p. 156. TH 8 

(6) Exνν?àͥ puraxpicy X0Y xo, ETLYovaTiIE, IN /p, pa- 
tella, mola, genu, ſcutiforme os, cartilaginoſum, . diſciforme, oculus 
genu, . e e os - a. gt nr 0 os 
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of the thigh-bone.—The plain ſmooth ſurface is ſur- 


rounded by a rough prominent . edge, to which the 
capſular ligament adheres :—Below, the point of the 


bone is ſcabrous, where the ſtrong tendinous ligament 
from the tubercle of the tibia is fixed. I he upper hori- 
Zontal part of this bone is flatted and unequal, where 
the tendons of the extenſors of the leg are inſerted. 


The ſubſtance of the rozula is cellular, with ver 
thin external firm plates: But then theſe cells are pl 
fmall, and ſuch a quantity of bone is employed in 
their formation, that ſcarce any bone of its bulk is 
ſo ſtrong. Beſides, it is covered all over with a thick 
ligament, (as it was obſerved, that this ſort of bones 


generally is), to connect its ſubſtance, and is moyeable 
to one fide or other; therefore is ſufficiently ſtrong to 


reſiſt the ordinary actions of the large muſcles that 
are inſerted into it, or any common external force 
applied to it; while a fixed proceſs, ſuch as the ole- 

cranon, would not have been ſufficient to bear the 
whole weight of our bodies, which frequently falls 
on it, and would have hindered the rotatory motion 


of the leg. Notwithſtanding theſe: precautions to 


preſerve this bone from ſuch injuries, yet I have ſeen 
a tranſverſe fraCture in it, when, by the report of the 


patient, and of the people about him, and by the 


want of ſwelling, diſcolouring, or other mark of 
bruiſe or contuſion, it was plain the bone was broken 
by the violent ſtraining effort of the muſcles (c). 
Though my patient recovered the uſe of the joint of 
the knee, yet I think it reaſonable to believe, that this 
ſort of fracture is commonly attended with difficulty 


of motion, after the broken parts of the rotula are 


reunited; becauſe the callous matter probably extends 
itſelf into the cavity of the joint, where it either 
grows to ſome of the parts, or makes ſuch an inequa- 
lity on the ſurface of this bone, as does not allow it 


to perform the neceſſary motions on the condyles of 
the femur (d). EEE. e 88 


e At 
(c) See Ruyſch. Obſerv. anat. chirurg. obi. 3. 
1 (49 Pare, liv. 15. cap. 23. | 
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At the ordinary time of birth, the rotula is entire- 
ly cartilaginous, and ſcarcely aſſumes a bony nature 


ſo ſoon as moſt epiphy/es do. . i | 
The parts which conſtitute the joint of the knee 


being now deſcribed, let. us examine what are its 


motions, and how performed.—l he two principal 
motions are flection and extenſion.— In the former of 
theſe, the leg may be brought to a very acute angle 
with the thigh, by the condyles of the thigh-bones 
being round and made ſmooth far backwards. In 
performing this the rotula is pulled down by the fribia. 
When the leg is to be extended, the rotula is drawn. 
upwards, conſequently the tibia forwards by the ex- 
tenſor muſcles; which, by means of the protuberant 
joint, and of this thick bone with its ligament, have 
in effect the chord, with which they act, fixed to the 
tibia at a conſiderable angle, therefore act with ad- 
vantage; but are reſtrained from pulling the leg far- 
ther than to 'a ſtraight line with the thigh, by the 
poſterior part of the croſ ligament, that the body 
might be ſupported by a firm perpendicular column: 
For at this time the thigh and leg are as little move- 
able in a rotatory way, or to either ſide, as if they 
were one continued bone. But when the joint is a lit- 
tle bended, the rotula is not tightly braced, and the 
poſterior ligament is relaxed; therefore this bone may 
be moved a little to either fide, or with a ſmall rota- 
tion in the ſuperficial cavities of the fibia; which is 
done by the motion of the external cavity backwards 
and forwards, the internal ſerving as a ſort of axis 
(a). Seeing then one part of the creſ ligament is 
ſituatec perpendicularly, and the poſterior part is 
ſtretched obliquely from the internal condyle of the 
thigh outwards, that poſterior part of the cro/# liga- 
ment prevents the leg's being turned at all inwards 
but it could not hinder it from turning outwards al- 
moſt round, was not that motion confined by the la- 
teral ligaments of this joint, which can yield little. 
e edu 185 X E ad This 
(a) Winſlow, Expoſition anatomique du corps humain, traits des 
os ſces, § 976. ä | . 
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| This rotation of the leg outwards is of good advan- 
tage to us in:croſling our legs, and turning out feet 
outwards, on ſeveral neceflary occaſions; though it 
is altogether fit this motion ſhould not be very large, 
to prevent frequent luxations here. While all theſe 
motions are performing, the part of the z:b:a. that 
moves immediately on the condyles is only ſo much 
\ as is within the cartilaginous rings, which, by the 
thickneſs on their outſides, make the cavities of the 8 
libia more horizontal, by raiſing their external fide 
where the furface of the fibia ſlants downwards. By 
this means the motions of this joint are more equal 
and ſteady than otherwiſe they would have been. 
The cartilages being capable of changing a little their 
fituation, are fit for doing this good office in the dif- 
ferent motions and poſtures of the member, and like- 
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q wiſe contribute to make the motions larger and quicker. | 
by On account of the very large furface of the bones | 

{4 forming the joint of the knee, and the many ſtrong 
z - ligaments connecting them, luxations ſeldom happen 
ie here. But theſe very ligaments, the aponeurgſis paſ- | 
13 fling over this joint, the quantity of fat and mucila- 
{1 ginous glands neceſſary for lubricating it, make it : 
**Y] more ſubject. to wvhite-ſwellings, | drophies, and -ſuch 
1 other diſorders, than any other joint of the body. ö 
WH The FOOT is divided, as well as the hand, into 4 

=! three parts, via. tarſus, metatarſus, and toes: In the 

þ 4 deſcription of which, the ſeveral ſurfaces: ſhall be 8 
El named, according to their natural - ſituation, viz. the 
"0 | broad of the foot, ſhall be called ſuperior.z the /o/e, 
#1 inferior; the fide on which the great toe is, internal; 
bt that where the little toe is, externaalll. 5 
I be tarſus (a) confilts-of ſeven ſpongy bones; to wit, ˖ 
the aſtragalus, os calcis, naviculare, cuboides, cuneiform 0 
erxlernum, cuneiforme medium, and cuneiforme internum. g 
Te aftragalus is the uppermoſt of theſe bones.— : 
Ide os calcis is below the aftragalus, and is conſider- 1 

ably prominent backwards beyond the other bones, to 

form the heel. — The os naviculare is in the middle of 

IEF, Pp rag : 1 | the 
5 T. 
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2 13 the internal fide of the tarſus. The os cuboides'is the 


t moſt external of the row of four bones at its fore: part. 
. he os cuneiforme externum is placed at the inſide 

2 of the cuboid.— The eunciforme medium is between the 

: external and internal cuneiform bones, and the internal 


cuneiform is put at the internal fide of the foot. © - 
h | That the deſcription of theſe bones may not be 


F immoderately ſwelled with repetition, I defire, once 

4 for all, to obſerve, That wherever a ridge is men- 

le tioned, without a particular uſe aſſigned, a ligament 

y is underſtood to be fixed to it; or where a ſpongy 

al rough cavity, depreſſion, or 7% a is remarked, without | 
> naming its uſe, a ligament is inſerted, and mucilagi- 3 
= nous glands are lodged: For ſuch will occur in the de- 
fi tail of each of thete bands,, I 

* The upper part of the affragalus () is formed into 

25 a large ſmooth head (c), which is flightly hollowed 

- in the middle; and therefore reſembles a ſuperficial 

8 pulley, by which it is fitted to the lower end of tlie 

72 tibia. The internal ſide of this head is flat and ſmooth, - 

- to play on the internal malleolus.— The external ſide 

a- has alſo ſuch a ſurface, but larger, for its articulation - 

it with the external malleolus.— Round the baſe of this 

ch head there is a rough %a, and, immediately before 
the head, as alſo below its internal ſmooth ſurface, 
10 we find a conſiderable rough cavity. x 
the The lower ſurface of the oftragalns is divided by 

be an irregular deep rough ofa which at its internal 
21 end is narrow, but gradually widens, as it ſtretches 
3 


vn obliquely outwards and forwards.—The ſmooth ſur- 
al; face, covered with cartilage, behind this Fae, is large, 
_ oblong, extended in the ſame oblique fituation with 


the %a, and concave, for its conjunction with the 

os calcis.— The back-part of the edge of this cavity is 
. produced into two ſhar p- pointed rough proceſſes, be- 
„— 


g tween which is a depreſſion made by the tendon of 

* the flexor pollicis longus. — The lower ſurface before 

the (b) *Acpioc; talus, baliſtæ os, malleolus, chaib, quatrio, os telle 

7 rz, claviculz, unciforme, 2 crow EN” 
(e) Terpupog, | 
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the % is convex, and compoſed of three diſtinct 
ſmooth planes. The long one behind, and the exterior 


or ſhorteſt, are articulated with the heel- bone; while 


the internal, which is the moſt convex of the three, 


"reſts and moves upon a cartilaginous ligament, that 
is continued from the calcaneum to the as ſcaphoides. 
Without which ligament, the gſragalus could not be 


ſuſtained, but would be preſſed out of its place by - 


the great weight it ſupports, and the other bones of 


the larſus would be ſeparated. Nor would a bone be 


fit here, becauſe it muſt have been thicker than could 


conveniently be allowed; otherwiſe it would break, 
and would not prove ſuch an eaſy bending baſe, to 
tefſen the ſhock which is given to the body in leaping, 


The fore-part of this bone is formed into a convex 


-_- 


oblong ſmooth head, called by ſome its proceſs, which 


is received by the ef naviculare., Round the root of 
this head, eſpecially on the upper ſurface, a rough 
Fl may be remarkęed· e 


The 9ftragalus is articulated above to the tibia and 


6 * 


fibula, which together form one cavity. Though, in 


this articulation, the bones have prominencies and ca- 
vities ſo ſmall, as migbt allow motions in all direc- 


tions; yet the flection and extenſion are the moſt, 
conſiderable, the other motions being confined by the. 
malleoli, and by the ſtrong ligaments which go out 
from the points of theſe proceſſes to the aſragalus and 
of calcis.— When the foot is bended, ſo far as it is. 


commonly when we ſtand, no lateral or rotatory mo- 


tion is allowed in this joint; for then the head of the 
aſtragalus is ſunk deep between the malleoli, and the 


tgaments are tenſe; but when the foot is extended, 


the a/iragalus can move a little to either fide, and 
with a ſmall rotation. By this contrivance the foot 


3s firm, when the weight of the body is to be ſupport- | 


cd on it; and when a foot is raiſed, we are at liber= 
xy to direct it more exactly to the place we intend 
nent to ſtep upon.— The aſtragalus is joined below, 


te the a ca/ciz; and before, to the ef ee 
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the manner to be explained, ben theſs bones are 
deſcribed. +: 
A e ſhare of this bone! is offfed in Gs 
new-born infant. ARIES. 
Calcaneum (d) is the nagen . Pr the teren | 
Behind, it is formed into a large knob; commonly | 
called the heel: The ſurface” of which: is rough be- 
hind, where the fendo Achillis is inſerted into it; and 
above i it, it is hollow and ſpongy. Farther forwards, 
on the upper ſurface of the calcaneum, there is an ir- 
regular oblong fmooth convexity, adapted to the con- 
cavity at the back-part of the  afftragalzs::: And be- 
yond this a narro e is ſeen, which divides it from 
two ſmall concave ſmooth ſurfaces, that are joined to 
the fore · part of the a/fragalus.—Behind the poſterior. 
of theſe ſmooth ſurſaces, which is the largeſt, a ſmall. 
ſinuoſity is made by the tendon of the, fer digitarum 
longus; at the fore: part of which a ſmall rough pro- 
tuberance appears, that gives riſe to. the 1 e F 
tenſor digitorum brevis. 10 "7 
The external fide of this . is flat, 155 a 9 | 
ficial foſſa running horizontally, in which the tendon 
of che muſculus peronæus longus is Jodged:— The inter- 
nal ſide of the heel- bone is hollowed, for lodging the 
origin of «the maſſin cornea Jac. n and for the 
ſafe paſſage of tendons, nerves, and arteries. Under 
the tide of the internal ſrhooth concavity, a particular 
groove is made by the tendon of the Neror pollicis lon- 
gus; and from the thin protuberance on this internal 
ſide, the cartilaginous ligament that: ſupports the a= 
ſiragalus, goes out to the os nauiculare; on which li- 
gament, and on the edge of this bone to which it is 
hixed, the groove is formed for "og When of the; | 
flexar digitorum profundus. 505 ; 
The lower ſurface of this hens; is preficd Bad ut leg |; 
back-part, by the weight of our bodies; and imme- 
diately before this plane, there are two tubercles, 
from the internal of which the muſculus abduftor Polli: 


cis, Aae ee r ſublimis, as allo Tis jo.” the apo 
„ e 


© Os calcis, me, eller rede. 
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weurofis plantarir, and of the abdufor minimi digiti, i © 


have their origin; and the other part of the abductor f 
minimi digiti and aponeurofis plantaris riſes from the : 
external.—Before theſe protuberances this bone is 4 


eoncave, for lodging the flexor muſcles ; and at its c 
fore-part we er CO a rough depreſſion, from 
which, and a tubercle behind it, the ligament goes e 
out that prevents this bone to be ſeparated from the , 
MH. Gt OT ILL WOT WV : 
.- The fore · part of the os calcis is formed into an ob- 
long pulley-like ſmooth ſurface, which is circular at 
" its upper external end, but is pointed below. This 
ſmooth ſurface is fitted to the os cuboides. nm. 
Though the ſurfaces by which the a/tragalus and os 
calcis are articulated, ſeem fit enough for motion; 
yet the very ſtrong ligaments by which theſe bones 
are connected, prevent it, and render this principal 
part of our baſe, which reſts on the ground, 10 "wit, 
2s on ne Bet 7 Es TW PPT $9 es PG 
A large ſhare of the heel-bone is oſſified at the or- 
dinary time of birth, and the large knob appears af- 
terwards in form of an epiphyſe — © © © 
Ot naviculare (e), is ſomewhat circular. —It is form- 
ed into an oblong concavity behind for receiving the 
anterior head of the afragalus.—On the upper ſur- 
face there is a rough foa.—Below, the or naviculare 
is very unequal and rough; but hollow for the fafe- 
ty of the muſcles.—On its inſide a large knob riſes 
out, from which the abduFor pollicis takes in part its 
origin, the tendon of the tibialis pofticus is inſerted in- 
to it, and to it two remarkable ligaments are fixed; 
the firſt is the ſtrong one, formerly mentioned, which 
. ſupports the affragalus; the ſecond is ſtretched from 
this bone obliquely croſs the foot, to the metatarſal 
bones of the middle toe, and of the toe next to the 
little one.—On the outſide of the os naviculare there 
is a ſemicircular ſmooth ſurface, where it is joined 
tothe os cuboides.— The fore-part of this bone is all 
(e) ExaporiSng, os cymbe, 
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5 covered with cartilage, and is divided into three 


5 ſmooth planes, fitted 10 the three ofa cune iformia. 
47 The og naviculare and aftragalus are joined as a ball 
17 and ſocket, and the naviculare moves in all directions 
, in turning the toes inwards, or in raiſing or depreſ- 
rs 

n ng either ſide of the foot, though the motions are 
95 greatly reſtrained by the ligaments which connect 
"ag this to the other bones of the: Zar/us.—A weakneſs: of 


theſe ligaments cauſes ſometimes an unnatural turn K „ 
5 the fore part of the foot nnd 8 

x The os naviculare is han, cartilaginous in a news 

. born infant. 


* OS CUBOIDES ( (a) is 2 very ee e oben- 


Behind, it is formed into an oblong unequal conca- 


© vity, adapted to the fore- part of the os calcis. On 
5 its internal ſide, there is a ſmall ſemicireular ſmoqth 
41 cavity, to join the af naviculare.Immediately be- 
5 fore which, an oblong ſmooth plane is made by the 


05 cunciforme externum.— Below this, the bone is hol. 
low and rough. —On the internal ſide of the lower 
= ſurface, àa round protuberance and Yo are found, 
71 where the muſculus abductor pollicis has its origin: 
On the external ſide of this ſame ſurface, there isa 
* round knob, covered with cartilage; immediately | 
before which, a ſmooth 72 N may be obſerved, in 
which the tendon of the peronæus primus runs ob- 
liquely.croſs the foot; and on the knob, the thin flat 
cartilage proper to this muſele plays z in place of 
which, ſometimes a bone is found: More externally. 
than the knob, a rough holiow is made, for the 
ſlrong ligaments ſtretched betwixt this bone and the 
1 05 calcis. Before, the ſurface of the os cuboides is flat, 
ſmooth, and lightly divided into two planes, for ſu- 


1 Raining the; os metatarſs of the little toe; and of the 
toe next to it. 

5 The form of the e obe e nnd 

3 the hgaments n che Ju there with the os 

d | a) Wa ubiforme, weren, ea. we, 5 


te ler, multiforme. 
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_ calcis, both concur in allowing little motion in this 
art. „% ᷑ kt EEE OCREL „ 
| ; 75 oſſification of this bone is ſcarcely begun at the 
Or cuneiforme externum (5), if we regard its ſitua- 
tion or medium by its bulk, is much of the ſhape of 
a wedge, being broad and flat above, with long ſides 
running obliquely downwards, and terminating in a 
arp edge. — The upper ſurface of this bone is an 
oblong ſquare.— The one behind is nearly a triangle, 
but not complete at the inferior angle, and is joined 
£0 the os naviculare.— The external fide is an oblong 


ſquare, divided as it were by a diagonal; the upper po 
half of it is ſmooth, for its conjunction with the os fo 
cuboides : The other is a ſcabrous hollow, and in its in 
fuperior anterior angle a ſmall ſmooth impreſſion is be 
made by the os metatarſi of the toe next to the little ci 
one. — The internal ſide of this bone is alſo quadran- pe 
_ gular, with the fore-part of its edge made flat and 
ſmooth by the os metatarſi of the toe next to the. great 9 
one, and the back-part is alſo flat and ſmooth where tl 
n 


the os w. f medium is contiguous to it.— The 
fore: part of this bone is an oblong triangle, for ſu- 
ſtaining the os metatarſ of the middle to. 
Ot cuneiform medium, or minimum, is ſtill more 
exactly the ſhape of a wedge than the former. —Its 
upper part is ſquare ;—its internal ſide has a flat 
ſmooth ſurface above and behind, for its conjunction 
with the following bone; with a ſmall rough /ofa 
below; and a confiderable ſhare of it is rough and 
hollow. The external fide is ſmooth and a little 
hollowed, where it is contiguous to the laſt deſcribed 
bone.—Behind, this bone is triangular, where it is 
articulated” with the or naviculare; and it is alſo 
triangular at its fore-part, where it 1s contiguous to 
the os metatarſ of the toe next to the great one. 
+: Os ro e. maximum, or internum, differs from 
the two former in its ſituation, which is more ob- 
lique than theics.—Beſides, its broad thick part is 


2 08 
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{bz Chalcoideum, externum. 
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placed below, and the ſmall thin point is above an 
outwards; while its under broad ſurface is concave, 


for allowing a ſafe paſſage to the flexors of the great 
toe. The ſurface of this os cuneiforme behind, where 
it is joined to the os naviculare,. is hollow, ſmooth, _ 
and of a circular figure below, but pointed above. 
The external fide conſiſts of two ſmooth and flat 
ſurfaces, whoſe direction is nearly at right angles 
with each other. With the poſterior, that runs ob- 
liquely from below forwards and upwards, the : os 
cuneiforme minimum is joined 3 and with the anterior, 
whoſe direction is longitudinal, the os mezatarf; of the 

toe next to the great one is connected. The fore 
part of this bone is ſemilunar, but flat and ſmooth, 
for ſuſtaining the os metatar/; of the great toe.—The 


internal fide is ſcabrous, with two remarkable tu- 


bercles below, from which the muſculus abductor polli- 


cis riſes, and the tibialis anticus is inſerted into its up- 


er pal re FO oY Hons ale oe 
8 The three cuneiform bones are all ſo ſecured by li- 
gaments, that very little motion is allowed in any of 
them; and they are cartilaginous in a fetus of nine 
months. e EE ay 3 
Theſe ſeven bones of the farſuc, when joined, are 
convex above, and leave a concavity below, for lodg= 
ing ſafely the ſeveral muſcles, tendons, veſſels, and 
nerves, that ly in the ſole of the foot.—In the recent 
ſubject, their upper and lower ſurfaces are covered 
with ſtrong ligaments which adhere firmly to them; 
and all the bones are fo tightly connected by theſe 
and the other ligaments, which are fixed to the 
rough ridges and ſeſſæ mentioned in the preceding de» 
ſeription of the particular bones, that, notwithſtand- 
ing the. many ſurfaces covered with cartilage, ſome 
of which are of the form of the very; moveable ar- 
ticulations, no more motion is here allowed, than 
only to prevent too great a ſhock of the fabric of the 
body in walking, leaping, c. by falling on too ſolid 


a baſe; which, if it was one continued bone, would 


| likewiſe be much more liable to be broken; and in 
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order to make our foot accommodate' itſelf to the ſur- 


faces we tread on, by becoming more or leſs hollow, 


or by railing or depreſſing either fide of it, as might 


be judged by what was faid of the particular bones. 


Spftains here occaſion, as in the wriſt, great pain 


and obſtinate tumours, which too often cauſe carious 


ee 


- METATARSUS (c) is compoſed of five babes, 


which, in their general characters, agree with the 


metacarpal bones; but may be diſtinguiſhed from 
them by the following marks: 1. They are longer, 
thicker, and ſtronger. 2. Their anterior round ends 
are not ſo broad, and are leſs in proportion to their 
baſes. 3. Their bodies are ſharper above and flat- 


ter on their ſides, with their inferior ridge inclined 
more to the outſide. 4. The tubercles at the lower 
parts of the round head are larger. SEP 


The firſt or internal metatarſal bone is eaſily di- | 


ſtinguiſhed from the reſt by its thickneſs. —The one 
next to it is the longeſt, and with its ſharp edge al- 
moſt -perpendicular.—The others are ' ſhorter and 


more oblique, as their fituation is more external. 
Which general remarks, with the deſcription I am 
now. to give of each, may teach us to diſtinguiſh them 


Goa cach.other; 7; ft = 364 55 N 

Oe metatarſi pollicis is by far the thickeſt and 
ſtrongeſt, as having much the greateſt weight to ſu- 
ſtain. Its baſe is pblong, irregularly concave, and of 
a ſemilunar figure, to be adapted to the os cuneiforme 


maximum. The inferior edge of this baſe is a little 


prominent and rough, where the tendon of the pero- 
neus primus muſcle is inſerted.— On its outſide an 
oblique circular depreſſion is made by the ſecond 
metatarſal bone.—lts round head has generally on its 


fore- part a middle ridge, and two oblong cavities, 


for the % /e/amoidea ; and on the external ſide a de- 
preſſion is made by the following bone. TN 


(e) Ernboc; reien, planta, planum, veſtigium, ſolium, pectus, prz- 


| 3 ; : 4 8 2 : : f ; : 
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a meratarſi of the ſecond toe, is the longeſt of 5 


cuneiforme. medium and the external ſide produced into 
a proceſsz the end of which is an oblique ſmooth | 
plane, joined to the eg cuneiforme externum.——Near 
the internal edge of the baſe, this bone has two ſmall 
depreſſions, made by the os cuneiforme maximum, be- 


5 tween which is a rough cavity. —Farther forwards we 
e may obſerve a ſmooth protuberance, which is joined 
1 to the foregoing bone. — On the outſide of the baſe 
5 are too oblong ſmooth. ſurfaces, for its articulation 
18 with the following bone; the ſuperior ſmooth ſurface 
ir being extended longitudinally, and the inferior per- 
bs pendicularly ; between which there is a rough 7%. 
d Os metatarſs of the middle toe, is the ſecond in 
er length. Its baſe, ſupported: by the os cunciforme ex- 


the five, with a - triangular baſe ſupported by the or 


ternum, 1B triangular, but ſlanting outwards,” where 


it ends in a ſharp-pointed little proceſs ;-and the angle 
below is not completed. * 


— 


The internal fide of this. baſe is adapted to the 
preceding bone; and the external ſide has alſo two 


ferent figure; for the upper one is eoneave, and, be- 
ing round behind, turns ſmaller as it advances for- 
wards; and the lower ſurface is little, ſmooth, con 
vex, and very near the edge of the baſe. +! 
Ot metatarſi of the fourth toe, is near as long as 
the former, with a triangular ſlanting baſe joined to 
the os cuboides, and made round at its external angle, 
having one hollow ſmooth. ſurface on the outhde; 
where it is preſſed, upon by the following bone; and 
two on the internal ſide, correſponding to the for- 
mer bone; behind which is a long narrow ſurface 
impreſſed by. the os, cuneiforme, externum. m. 
Os metatarſi of the little toe, is the ſhorteſt, fituats 
ed with its two flat ſides above and below, and with 
the ridges. laterally.—The, baſe of it, part of which 
reſts on the os cuboidet, is very large, tuberous; and 
produced into a long-pointed proceſs externally, where 


{moth ſurfaces covered with cartilage, but of a dif- 
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part of the abductor minimi digiti is fixed; and into 
its. upper part the peronæust ſecundust is inſerted. Ats 
anfide has a flat conoidal ſurface, where it is conti. 
guous to the preceding bone. 
When we ſtand, the fore- ends of theſe metatarſal 
bones, and the os calcit, are our only ſupporters; and 
therefore it is neceffary they ſhould be ſtrong, and 
thould have a confined motion. © © 


» 


Th he bones of the TOES are much a-kin to thoſe 
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force; for _— ſuſtain the force with which our 
bodies are pu 


Tube three bones in each of the other four toes, 72 


Of the four, the toe next to the great one, has the fr 


Tyuhe toes are of good uſe to us in walking: for, MW |... 


entre of grmier, Perpendieulaf to the advance 
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The bones of the metatarſus and toes, are in the 


ſame condition in children as thoſe of the metacarpus 
and fingers. „ „ 


The only bones now remaining to complete the 
deſcription of the ſkeleton, are the ſmall ones, which, 
are found at the joints of the fingers and toes, and in 
OSSA SESAMOTIDEA, which are of very diffe- 
rent figures and ſizes, though they are generally ſaid _ 
to reſemble the ſeed of the /eſamum.—They ſeem to 
me nothing elſe than the ligaments of the articula» 
tions, or the firm tendons of ſtrong muſcles, or both, 
become bony, by the compreſſion which they ſuffer. 
Thus the /e/amord bones at the beginning of the ga/i- 


rocnemii muſcles, . are evidently compoſed of the ten- 


dinous fibres only.—Theſe, at the firſt joint of the 
great toe, are as plainly the fame continued ſubſtance 
with the ligaments and the tendons of the adductor, 


flexor, brevis, and abductor.— That which is ſometimes 


double at the ſecond joint of that toe, is part of the 
capſular ligament; and if we -enumerate the other 


ſeſamoid bones that are at any time found, we may 


obſerve all of them formed in this manner. — Their 
number, figure, ſituation, and magnitude, are ſo un- 
certain, that it were in vain to inſiſt on the differ- 
ences of each; and therefore I ſhall only in general 
remark, 1 5 | | | 
1. That where-ever the tendons and ligaments are 


—— 


firmeſt, the actions of the muſcles ſtrongeſt, and the- 


compreſſion greateſt, there ſuch bones are moſt com- 
monly found. 5 5 
2. That, ceteris paribus, the older the ſubject is in 
which they are ſought, their number is greater, and 
their fine f {= | 5 
3. The more labour any perſon is inured to, he 
has, cateris paribus, the moſt numerous and largeſt 
a ſeſamordea, *V„m‚f | 
However, as the two at the firſt joint of the great 
toe are much larger than any other, are early form- 
ed, and are ſeldom wanting in an adult, we may 
„ „ judge, 
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judge, that beſides the more forcible cauſe of their 
formation, there ſhould alſo be ſome particular ad- 
vantage neceſſary at this place, rather than elſewhere, 
which may poſſibly be, to allow the feuer muſcles to 
ſend their tendons along this joint, ſecure from com- 
preſſion in the hollow between the two oblong ſeſa- 
moid bones; while, by removing theſe tendons from 
the centre of motion, and giving them the advantage 
of an angle at their inſertion, the force of the muſcles 
is increaſed, and therefore the great ſuperincumbent 
weight of our body in progreſſion is more eaſily 
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No fniſh the deſcription. of the bones, is gene- 


A. rally to conclude: the o/eo/ogy; but that no part 


of the {ſubject may be left untouched, I think it ne- 
ceſſary to ſubjoin the diſtinguiſhing marks of the 


male and female ſkeletons; and have choſen to il- 


luſtrate them principally in the latter; becauſe wo- 
men having a more delicate conflitution, and afford- 

ng lodging and nouriſhment to their tender fetuſes, 
till 


they have nt ſtrength and firmneſs to bear 


the injuries of the atmoſphere, and contact of other 


complete, and always of a make in ſome parts of the 


body different from thoſe of the robuſt male ; which 


agree to the deſcription: already given, unleſs where 
the proper ſpecialities of the female were particularly _ 
remarked 3 which could. not be done in all places 


where they occur, without xing the order of 
this pie. Kate 
up here by way of Appendix. 


Therefore I rather to ſum them 


The cauſes of the following ſpecialities of the K. 
male bones may be reduced to theſe three: 1. A weak 


lax conſtitution. 2. A ſedentary inactive life, in- 
creaſing that conſtitution. 3. A proper frame for 


1 mothers. „ Arges g 
The bones of women are ſmaller in proportion to 


their length than thoie of men; becauſe the force of 
their muſcles is not ſo great, nor is ſuch ſtrong ex- 


ternal force applied to them to prevent their ſtretch- 
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make fo ſtrong prints on their bones. 
Their os frontis is more frequently divided by. a 
continuation of the /agiztal ſuture, which depends 
on the firſt and ſetond general cauſes aſſigned above, 


ter refleCting on the account given formerly of the 
middle internal ſpine of this bone. 
Their c/avicles are leſs crooked z becauſe their arms 


European women, eſpecially thoſe of diſtinQion, is 
more hindered by their garb. * | 


Jow, that the zZhorax might be there widened in ſome 


: on the dia 9 when they are with child. © ! © 
The de ect of bone, 'or the hole in the middle of 
We fternum, is ofteneſt found in them, to allow the 
"Paſſage of the mammary veſſels, ſay ſome; but, in 
my opinion, this is owing to a lax conſtitution, by 
which the oſſification is not ſo ſoon completed as in 
men, where the action of the ſolids is vigorous, and 
_ the circulation of the fluids is briſk;. for a much 
- ſmaller hole might have ſerved this purpoſe; z and the 
branches of the internal mammary veſſels which are 
Tent to the external parts of the thorax, do not paſs 
here, but between the cartilages of the ris, before 
theſe are joined to the fernm. | 


women than men, for the reaſon affigned in the pre- 
ceding paragraph, viz. a leſs forcible power of oflifi- 
cation. 
Ihe ſuperior cartilages of the ribs ſooner offfy, to 
ſupport the weight of the nammæ. 

The middle cartilages are more flat and broad by 
the weight of the breaſts. + "1: 7908 
Ihe inferior e are longer, for enlarging 
or cheſt, | £ : 
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n in them; becauſe their muſcles are i 
ther ſo thick nor ſtrong, nor ſo much employed, to 
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for the ſpecialities in their bones; as will appear af- 


have been leſs forcibly pulled forwards, which in our 


Their fernum'is more raiſed by long cartilages be⸗ 


proportion to what it is ſhortened by the Flute up- 


The cartilago xiphoides, is afinktr bifurcated in 
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forwards, and their fernum depreſſed, or becott 
round-ſhouldered and flat-breaſted (a), by the pref- 
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and more diſtant tubera iſchii, leave a larger paff⸗ 
for the excluſion of the child in birth. 


upon in the ſedentary life which females enjoy. 
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rnum depreſſed bi or become 


1 ; 


. ; 


ſure and weight of the impregnated uterus, and by 


the ſtrong action of the abdominal muſcles. * - 
The os ſacrum is broader, and turned much more 


backwards, for enlarging the pelvis + 
The os coccygis is more moveable, and much leſs 
bended forwards, to facilitate the birth. _ 8 


The a ilium are more hollow, and more reflect- 


* 


ed outwards, and conſequently further removed from 
each other, in order to widen the lower part of their 
abdomen, and for the better ſupport of the impreg - 
nated . 7 ou VVV 5 

The ridge on the upper part of the os pubis, is 


larger in ſuch women as have born children, being 


extended by the ſtrong action of the muſculs recti ab- 


The cartilage between the two ofa pubis, eſpecially 
in women who have born children, is thicker than - 
in men, by which the pelvis is more capacious in fe- 


| mal CS. od 


The conjoined ſurfaces of the oa pubis, and of the 
ofſa innominata and ſacrum are leſs, the angle under 
the /ymphyſes of the aſſa pubis, is much larger, and the 


arches formed below and behind by the ofa ilium and 


iſchium are wider, which, with the ſtraighter os facrum, 


The great tuberoſity of the ofa ;/chium, is flatter 


in women than in men, becauſe it is more preflec 


In conſequence of the-pe/vis of women being wid- 


er, the articulations of their thigh-bones muſt be 


larger ſpace is left for the procreation and birth 
children (5); which diſtance of the thighs, may be 
7 IE 1: one 


9 


farther removed from each other: and therefore ; a b 


 (s) Cheſelden's Anatomy, book I, chap. 3. 
j Albin, de oſtib. $339 
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Analyſis, chemical, of: bones, II. ee e in TR 
Apophyſes, their different torts, uſes, 18, 19. Many od named are 
epiphyſes, 19, 9 JV 
Appendices, vid. ee EY 8 obs We ? 5 bay 125 wy PLEAS 12 
Arm- bone, vid. Humeri os. 0 pool. e ole 3 eyopees 


| Artbrodia, 31, 23. 


Articulations, 29. symphyſis, ibid. 3 30. Dianbwe- 
ſis, 30, 32. Diſpute concerning them, 31. 

Aſtragalus, 221. Its articulation, 222. Of children, Fe 8] 

Atlas, or the firſt vertebra of the neck, 133. Of abel 8 
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J Ones, —_ Fi Their plates, ibid. rides S "I ou | 
celli, 6. Arteries, 7. Veins, 8. Nerves, ibid. Circulation 
e their liquors, nouriſhment,” increaſe, decreaſe, 9.  Phznomena 
and diſeaſes, 9, 10, 16, 26. Tranſverſe canals, 7, 10. Lontitu- 
dinal ones, 10. Analyſis, 11. Phænomenon, ufes, 12. Perio- 
ſteum internum and marrow, ibid. Diſtinguiſhed into broad and 
. round, 16. Strength increaſed by being hollow, 275 s 
18. Cavities, 19. Epiphyſes, 20. 0 
na, 26. Articulations, 29. 


Breaſt- bone, vid. Sternum. 5 Sy 5 ; | © 255 12 
Broad — their ſuucture, 16. e 3 
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Cores, os, aaf. of children, 244. = 


Cancelli of bones, 85 Corronatly ertbriformes, 338 = 
uſes, ibid. 


Canini dentes, 1128. -F 


Carpus conliſts of cight bones, 1. 3. Its « Gann, fabſtance, articula- 
tion, motions, 198. Uſes ; of infants, 199. 
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Cartilages, what; their plates, fibres, 37. Veſſels, nerves, 37, 38. 


Offification, how prevented, 38. Their uſes, diſeaſes, 39, 40 
Cavities of bones, their different kinds, 19. Uſes, 20. „ 
Cervical vertebræ, their diſtinguiſbin Es, A Atlas, ibid, | 

Dentata, 134. Axis, 138. Seventh, i 5 | 
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Clavicles, 175. n end, ibid. Body 1765 External. Pg 
er veſſels, ſubſtance, articulation, ibid. Of children; 
es, 177. 
 Clarienli of bones, perpendicular, oblique, headed, exdp ; 
Coceygis os, 148. Wo bone, ibid. Its 2d, 3d; 4th bones, 749, 
150. ge rue motion, Gifcaſes, IO 180, IST. 


Collar-bone, vid Clavicle. 
Coronal ſuture, 50. 
Coſtz, vid. Ribs. 


E Cranium, its figure, 47. 8 48. Tables, 8 49. Con- 


ſiſts of fix ; Fpet, 59. apd to camaon bones, 79: non 


9 1 os, 4 At the birth, 236. 
Cuneiforme os, of the wriſt, 195. 


Cuneiformia oſſa, of the foot, externum, 6. Medium interna, 


'  $bid. At the birt, hs 
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; marks, 135.; of infants, 
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20, 21. 
Ethmoidal ſuture, 54. 


Ethmoides os, its eribriform plate, 80. Naſal. plate, ibid. wid. Cellu- 


læ, oſſa ſpongioſa, 81. Connection, / uſes, $2. Nord phæ no- 
mena; of a child, 83. 


8 Extremities inferior, conſiſt, each, of thigh, 206. leg, 210. foot, 220. 
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ſuperior, 174. conſiſt, each, of — WM arm, 125 

lors. arm, 187. en, Vie, 29g- Soed 
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FaAce, go. Compoſed of upper jaw, wid. 1 jaw, 108. : 

Female ſkeleton, diſtinguiſhing marks of it, 23 


Femoris os, 206. Its upper end, ibid. Body, 0 Lower 4 
209. Of infants, its articulation and motions, 210. 


Fibula, its upper end, 2714. Body, ibid. Interior end, 216. Its 


Articulation, uſes, 217.; of infants, ibid. 

Fingers, their bones, phalanges, 204. Iſt, ibid. 24, 3d, 205+ In- 

Aicis, of middle, annular, little finger, a 
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Harmonia, 0. . 
Haunch-bones, . lies he” 2 
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Hyoides os, 122. * body, ibid. Cornua, 123. 33 idid. 
Ligaments, 8 connection, uſes; of children, 124. 
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Pubis, 156. Their great foramen, 155. Acetabulum, 158. In 
Ne 75 r, 159. Connection, ibid. . Phenoietta, wid. Vies, 


Uchium 0s, X54: Procels depreſſions taker 166. e 166. 5 
on ing ibid. - | | 


a 


* 


Vw 


8 1 
ö — ſatire, 50. ls adalitamietith; W e 

* I Lattice-work of bones, vid. Cancelli, 3 4. 

| Leg, compoſed of tibia, 210. 'Fibula; 274. r mug 2 
1 | culation and motions, 418. 8 10 | -I 
ease. IE reſſels, nerves aas, 385 36. Vite, | - 
__ mena, 36, | 
s Lumbar vertebræ, their particular r 142. Far mois 143. 5 
i e * 0 : 


; b Magnum 


; 


E LY 
| y 4 
FT 3% ö 
1 * 
_. 1 
K 
E 


£49 


j 77 ; 5 "X 4 
2 < „ * 8 3 22 $f : > % ” A, 
%%; / ̃ ũ ß 8 


Men os, of the wriſt, 196. K's s 4 8 N ; 


| Malarum ofa; their proceſſes, oY 10 Hole D ebase connes- 
— tion, 96. Of infants, Ibid.” 95. * 


Marrow, what, 13. Its chemical abt, is, its arteries, veins, nerves, 


ibid. Diſeaſes, 14. Tranſverſe and longitudinal canals for con- 


© veying it, 10, 15. Uſes, 15. Phznomena and diſcaſes, 14, 16. 


Maxilla W 108. The chin, ſides, baſe, 109. Phænomena, 
angles, proceſſes, x10. Foramina, ſubſtance, 1 10, 111. Axticu- 
lation, III. Motions, 112. Of infants, uſes, 112. 


————— ſuperior, conſiſts of 13 bones, 91. Their — ibid. 
; _ Maxillaria oſſa, their proceſſes, 9 977 Cavities, 98. Foramina, 99. 
ils 


Sinuſes, 100. Morbid phznom ibid. Subſtance, onen, 
01. Uſes; of children, 102. 
Metacarpus, compoſed of four bones, 199. Subſtance, at the birth, 
articulation, 200. Figure, uſes, digiti indicis, 20x. Medi, ibid, 
Annularis, minimi, 202. 


Metatarſus, compoſed of five bones, 228. Polls iſ ibid. hg) 50 


Ath, 229. Digiti, 230. 
Molares dentes, 117, 118. 


TY 


Mucilaginous glands, 40. Baer Petetel by! nk wis. Abel 


cellular ſubſtance, veſſels, nerves, diſeaſes, 41. Uſes, 42. Phgno- 


re a EF ro 3 
A W „ %# + £3 n : . _ ${3 & 4 AP. 3 5 rr 5 SE] „* 


„ E 
1 5 8 


* 
1 4 . . 
4 . DEE gb ²˙ ya FFF TCC I $8 $4 - 
I. - 


Aſt my their nag 93. connection, uſes; of an infant, 94- g 


Naviculare os, of the tarſus, 224. Of children,» = : 
Neck, vid. Cervicle vertebræ. | 


* * PREY $2 A ; 4 8 % 4613 4 2 Kd 
a» oy 1 #0 ; 2 * , N 13 . £ 1 £ © x60 £40 PSF 


"2p „„ COA IO 6 Na des * 

A Ceipitis = 535 Fs external ſurface, 74. Proceſſes, wid. In- 
| ternal:ſurface, 76. Holes, 77. Subſtance, 78. Connection, 
| did. Urs, in infants, 79. 


Oſſification of bones, 22. Accounted for from particular diſpoſition 


of veſſels, and from preſſure, 23. Phenomena, 22, 26. Its hi- 
ſtory, 27. 2 — f 


| Oltcogenea, its hiſtory, 27. of what uſe, 28. 


P. 


Alati os, 102. Its FA palate-plate, ibid. Pterygoid ' proceſs, 
naſal lamella, 103. Orbitar proceſs, 104. Subſtance, connec. 


tion, uſes, 105. Of children; diſeaſes, ibid. 


Parietal bones, their external ſurface, 64. Internal dae, 65. 
Practical 


_. Subſtance, ibid. Connection, uſes; of children, 
© obſervations concerning bregma, 67. 
Patella, vid. Rotula. 
Pelvis, 151, 160. Conſiſts of os ſacrum, 144. Coccygis, 148. o 


. 8 1. 
7 15 Perichondrium, 


Es ee EG WE eons eee teat 


PA rr ra 


A MP mM A MNM 72a 75 


2 


Pollicis manus oſſa, vid. Thumb. „ 2 8100 
—— pedis oſſa, vid. Toes. . . 
Pores tranſverſe and longitudinal of hone; *% 20. wer als, T5.” ; 
Proceſſes of bones, vid. Apophyſes.” 


| pat its wells, 37. 2 , i or taot 
erioſteum externum, T. Its Gbres, i. ane, veins, , neryts, 


8 . F : 
| e 
2 

a * 4 
5 


„3. | Uſes, 3. Diſeaſes, 4. 


| — inter, its ſtructure, uſes, 12. I 3. PS 20 CY f 
Phalanges of the fingers, 204. e e ee Fon 
7 Le SI Se wr tt . 
Piſiforme os of the wriſt, 195. . TY 2 5 word : SY 5 ; „ 
Plates of bones, their Bree 3 F 2 „„ 


Pubis 085, 5 ee on. bn 157 © ITY me ph - i x 85 

\ 4 "oh 1 5 R. Wy 1 6 ED 8 5 * A 7 "4 Ws 2 

RA 16 upper 5 190. 5 5 ibid. Low: end, 21, ot | 
children, articulation, 192. : 


Ribs, 161. Their middle, poſterior end, 162. Ante And. ub 
ſtance, cartilages, 163. Articulation and motion, 164. Diſſer 
from each other, ibid. Diſtinzuiſhed into true and falſe, 165. 
Diſtinguiſhing marks of Iſt, zd, 3d, 4th, 5th, 6th, 7th, Arth, Tatkh, 
167. Of infants, 168. Motion, 168, 173. 


| Rotula deſcribed, 217. Its Iubltance, 218. Articulation ; of * 


dren, ibid. 
Nun CR. their began 16. | Strength how increaſed, If; 2 


| 8. : f : 3 8 95 
Acrum os, its body, 144. Proceſſes, lane.” tranſeerſe, 145. | 
Spinal, 146. Foramina, ibid. ee 1 M006; N 
Uſes; of children, 148. 5 5 | 
Sagittal ſuture, 5T. rr Re oils eos ol 
Scaphoid bone of the wriſt, 194. | 
Scapula, 177. Its baſe, inferior coſta, Cog Superior coſta, dorſum, 
anterior ſurface, 179. Proceſles, ſpine, acromion, coracoid pro- 
' ceſs, 180. Third proceſs, medullary veſlels, . e 
articulation, ibid, Uſes; of children, 183. 
Schyndeleſis, 30. 
Seſamoid bones, how formed, 231. Where to be found, wid. 


* 


Share-bone, vid. Offa Pubis. : 
Shoulder, conſiſts of clavicle, 175. and Pals, 17% 1 „ 
Shoulder-blade, vid. Scapula. . 
Sinus frontales, 61. Sphenoidal, 88. Maxillary, 100. 9 th 


Skeleton, natural, artificial, 45. Situation of the bones, 5+ Divid- 


ed into Head, 47. Trunk, 124. Extremities, ſuperior, 174. n 
rior, 206. n 


— — of a female, its differences from that of the male, 233. 


Skull, vid. Cranium. 5 

Sphenoid bone, $3. Its external ſurface, proceſſes, ibid. Cavit 1 * 5 
8, Internal ſurface, 86. Holes proper, ibid. Common, 88,7 ES 
Sinuſes, ibid. Subſtance, connection, * Uſes; of 4 9057 F 


— 


. ; : 1 N {De Bj 7 5 fy : l | : ; 


| Sphenoidal 83 54. . | 83 
Spine, its ſhape, 124. Conſiſts of „ 126. 3 falſe, | ; * 
Spongioſa inferiora oſſa, 1oß. Their e _—_— uti; 1 


children, 106. . 
— ſuperiora ofa, 5” 8 1 ues : 
FALL ſutures, 52. How formed, 53. „ ph | | 
Sternum, 169. Its ſubſtance, ibid. Firſt bone, 170. 5 = 1 
7. Kipheid cartilage, ibid. Diſeaſes, he e a ol 
children, ibid. Uſes, motion, 173. | I 
Suture, 30. How formed, ibid. 


——— of. the: eranium, 50. . dae : 

St. Squamons, 52. Ethmoidal, een W e 2 
tie, 54. Uſes, 55. N 0 
—— of the face diſtinguiſhed by names, 91. | Uſes, 33. 1 i N 
_ Symphyſis, divided into ſynchondroſis, ſyneuroſis, eee 29. = - 


 Synarthrolis, re into _ 8 N N 
30. | 

Synchondroſis, 9 | 1 | | 

Syneuroſis, 30. 3 t | 

Synovia of nts; \ what compot of, 41. 5 Ts uſes, 22 42. 8 — \ 


e | 0 5 
þ __ 8 is Ks IH * 85 
Pe 3 of "IE, bones, 220. Its articulation, 223. U 5 
ibid. 227. £ 


Teeth, 113. Their baſe, roots, "ole, ſubſtance, 114. 2 
nals, 115. Veſſels, ibid. Formation, 116. Shedding, ibid. Con- 


nection, uſes, 117. Diſtinguiſhed into inciſores, ibid. Canini, mo- \ 
lares, 118. © Phertiomena, 120, Cc. 
Temporal 67. Their external ſurface, WIT" 68. Cavi- 


tie 5 73. Holes, 70. Internal ſuriace, 71. Proceſſes, cavities, 
holes, 72. Subſtance, ibid. CR 73. Vies; N = : 
ibid. 8 i 
Thigh-bone, vid. Feitioris os. - 
Thorax, 160. Conſiſts of vertebræ, 139. Ne 161. Sls, 


169. Its motion, 173. = - 
Thumb conſiſts of three bones; the firſt, its articulation, 202. At 4 
the time of birth, 203. Second bone. its articulation, ibid. Third WW © 

bone, 204. Het 1 


Tibia, its upper end, cartilages, 211. Body, 212. Lower end, 213. 
Articulation ; of children, 214. | 
Tees, 230. differ from the fingers, uſes, ibid. ot children, 237. 
Tranſverſe ſuture, 54. IEG 
Trapezium os, 196. 
Trapezoides os, _ 
Triquetra oſſa, 5 
Trochoides Gia line 33. 
Trunk of the ſkeleton conſiſt of th 2 15 ra, 15, 100 
Thorax, ibid. | | 
en * vid. 


N 


el 


* 


* 


9 Its diſeaſes, 12. 


* . . — 
r : : * 
1 - " oy - 

x : : 4 it - oy 4 6 — 7 
WH JO * — n , 
mY . oh 5 * of af 2 

e 1 4 ; 5 ELIE + 5% * 1 

* 4 4 ” * 2 
— x 1 1 


7 
* 


yy | <4 U. | — 


7:7... 189. Lower end, id, Ar 


ticulation, 190. Of Gear, 192. 


© Vaciforme os of the wriſt, 197. 


Unguis oſſa, their ſurfaces, 94. 1 connettion, , uk, 9s. 
Morbid Phenomena 5 of children, i 8 | 


7 Ertebre cervical, vid. Cervical. EY FIG Is 
— dorſal, vid. Dorſal. | X78 
- falſe, compoſed of os ſacrum, 144. Coceygis, 148. 
lambar, vid. Lumbar- 
true, their Wdies, cartilages, 125. Proceſſes, ligiments, - 


"_ 


- infants, 129. Diſeaſes, 130. Divided into cervical, 
131. dorſal, 139. lumbar, 142. Uſes, ſecured from: 
luxations, 143, I44- 


Veſſels of perioſteum, 2. Of the bones, 7. Of hs marrow, 13. of 


ligaments, 35. Gartilages, 37. Mucilaginous glands, 40. 


\Vomer, 106. Its figure, ES 107. I connection, 12 8 


108. 


r 


Wormiana oſſa, vid. 2 | 
Wer vid. e en | x 


| RT OO ne EO 
bee ature, 54. on i Rs | 


* 


HEM 85 
. 5 _ 
— 
7 
— 
Lad 
Ty 
. 
— 
> 
— 
Fo 
* 
2 is 
2 


foramina, 127. Articulations, phznomena, 0 


1. 
2 
FY 
* 
+ : 
2 * 
* * 
1 
* . 
* % 
* 
1 
. 
: 1 
* 
1 
45 ? 
£ © * 
& 
# 
N 
e 
4 * 
en 
- 
— 
* 
2 
: ** 
ma * - 
* 
. 
5 
v 
* 
* 
* 4 
; 
1 7 
* 7 
- 
„ 
of . 
1 
— * 
* 
5 


n „„. 


n 185 rk 


ute tans A+ mornin SAS 


HUMAN NERVES. 


* 


F . Sp \ 
, 4 . * 


* * 


. 3 8 — hs * 


* x v 


A Drsckirrion of the HUMAN 
TLACTEAL SAC and DUCT. _ 


—— : 
5 


ESE IE oe : 
— * q . 4 * f 
* 
i 5 
* « Wag ” 
1 2 . . 0 * — EE 1 * 
2 a . : 
7 i 8 
- ' 5 * * 
* . - 5 
" & 5 ; 8 5 . 2 - # 1 : 
F — 1 : g 27 be 5 
The TzxnTn EDITIOoR. N 
q 
* 7 — 4 
£ ; \ 5 ; X 
oh * 2 18 6 = 
Y [ s — 
» » 
. $ ws f ” £ 8 
" 8 — 
* 5 
2 * > Og . 
N Axe * 5 2 2 i 4 
. ; . > : : ; - x po 
1 * 8 . : 
9 5 * 9 ES 3 * A 
, ; 2 ; 5 _ 2 8 8 2 8 
* os £ 
£ * 2 : , ik : þ Ig 
. £ TY : '3 . | % 
- . 4 
* 1 ; * i 4 - 
2 15 * ey 
{ 11 8 $7 1 
„ * 4 n : FOOTE 
© . : 3 1 ho A 
7 5 8 8 8 8 : . & g 2 2 
2" * * 5 8 * 
. Z * S 4 8 * o 3 X * 
* ” . % 
— 5 - 1 ? : 8 53 8 
: TE F 9 3 5 
* ” = - o 
N * $ — 
1 * % 4 % "MY 4 — * 
4 7 . : 
po — - 
* 
F * 8 * 
— » * A e 
— 3 — . 
* 
0 mY 8 © 
— — 25 Fs * * 
3 a 


3 % A * 9 o N 2 Ju 5 * 
< 
: * 
: 1 
8 . 
- * \ 
j 1 
4 £ * 
Iv | % . 
4 1 7 * 5 * 
2 8 
8 
. 5 ' 
> * : 
, 
* 0 n 
— 
. 
[1 1 5 
£ # * 
. 88 5 © 4 + * 
by * 
B 2 
* 4 
1 « 
£ X * ” 
4 : „ * 
- * 
Ns - 
* 


F 
+ = 
* : : 
i — 
% WV * 
— * * 
, 
; * — „ % 
> * 1 
4 * , * * * * 
4 "+ © 2 7 5 
ny, L 3 
P * £ * 
— 1 * 5 ; Z ; 
# s 
* — 4 4 4 — * ; J 
7 5 * 
: 3 — 
7 : „ % 
1 
8 a 
* 
Ss — d 
; # 
— * * a L 
- v 
* 
1 —— 
— \ 
o hs 
* 2 af 
£ A * * * 
. 
x * 8 * 267; 
= 23 
=? 
” by 
* 
* 
: by 
8 5 
= 5 
* 
* = 
1 * r % « > 
: . *. 


a * 
1 
, ; 
s 
x 1 
P * 
* 
„ 1 | 
* 
> 7 * 8 
8 * Y 
fa 2 £ 3 138 
* « 5 * 
1 CN a 4 * a , . 8 + 
> * £ " * 
0 * ; * % 8 5 I s : 
; * + . * . 
i 4 ' ; 
N. 5 3 4 85 1 4 's 5 
- F — — "I. k x * 3 4 2 * ! 1 1 5 
15 1 a f : ” F 
. — r 4 K-46; EY F 4 
# 
5 8 
F { 5 1 
4 1 * 
> i 
" 
* * * * * * o * 
* . * 1 » 
* * Js * 2 5 
* - 
k 1 7 : 
5 — 
« 
* 1 \ 
* * : 
* 
| 4 
4 a . 8 Wo 
% * uw a 5 
Po * „ * 
£ - - + ; 3 F F 
* * 
"A } 
% G n : 
* % 
= 
74 - 
% +. 
Pg oa » 
: 4 7 — 
— 
* * oo '; 
Pg 
- 
* 
* 
* 
— 7 
* * 1 
— _ A 2 
| \ 5 
o * No. 
4 * 


N 


* . x 8 i £ = Pee 7 W Ws * 5 
x 1 * . " ? 1 4 
. 2 ; 5 7 * 
: ; „5 
"= $ age of 
- * 4 * 4 2 0 


” * % 5 ” : 
5 ; 9 f 25 a ; 1 
: 5 ' i - . 1 = wa 7 y 
r 8 ” i 1 £7 . LED #4 5 A 
f ; 5 8 8 SES NE : fy 2 is « 

BD 3 bak 5 - ES. 1 5 : y \ 5 3 . : I 
9 % 2 8 0 7 * * 5 8 ; | ; 
* * — : | 

4 5 = , 7 E * . t 1 ; wy | | 

N 8 "A * 5 : e ö ö | XA 
8 = . 4 „ F . HEY ** 8. & 2 . 7 4 * ry a 4 
2 , 2 | - 
1 4 % 5 1 7 , ; 
- : c 15 J N — 
5 : : g 3 £ f 7 $25 of 1 
| . : # * 0 4 $ WS 
* — © * = : 3 5 ; N 7 3 i 
; ; I 2 25 8 N ! — s : % ” 
: ; | 
; 2 * * -. 
: : ws 2 5 3 


To the SevenTH EDITION. 


* fo a on 


REIN G informed that the following Eſſays 
have been uſeful to the ſtudents in anato- 
my, I have cauſed them to be reprinted, with 
ſuch amendments as I thought neceſſary. 2 
That . offence might not be given, I have | 
treated all the opinions concerning the dif _ 
puted phyſiology of the nerves with that de- 
terence which the uncertainty - of the fub- 
jet required; and have not only concealed the 
names of the writers whoſe ſentiments were 
different from mine, but have ſhunned quota- 
tons from thoſe whom I approve, leſt the 
knowledge of the latter ſhould be a key to diſ- 
cover the former by. CCC 
Deſcriptions of the very minute ramifications ß 
the nerves are obſcure to the young gentlemen 
or whoſe uſe I write; and therefore I have 
taken notice only of the larger branches in the 
deſcription of the particular nerves. | 
The firſt occaſion of my publiſhing my great 
Maſter Boerhaave's doctrine concerning the 
djſtole and Diaſtole of the heart, was to pre- 
cnt the imputation I might have lain under of 
uming it to myſelf, when my worthy Maſter 
nd good friend Mr. Cheſelden inſerted it into 
us anatomy, as communicated by me, without 
. . 


% 


> *1 


Wr 


mentioning Boerhaave's name. Having now 
taken away all grounds of ſuch imputation, and 
the doctrine, though ſimple and beautiful, not 
appearing ſufficient to account for the phæno- 4 
mena of the motions of the heart, 1 have omit- 

ted it in this edition 

The deſcription of the receptaculum chyli 
and thoracic duct is more accurate, than in the 
common ſyſtems of anatomy; and on that ac· 
Count is here republiſhed. 

The corrections and additions made in this 
edition of the anatomy of the and of 
theſe Eſſays, ſhow, that 1 Poeten not to Per- 
fection; — I would however wiſh, that no 
more faults were imputed to me _ What are 
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HE numerous turns which the carotid. and 
_ vertebral arteries make before. they. paſs 
DE. through the dura mater, theſe arteries hav= 

ing neither ging, muſcles nor preſſure of the ate 

moſphere to aſſiſt the courſe of the blood in them 
after they enter the ſcull, and their diviſion into innu- 
merable communicating branches in the pia mater, and 
its proceſſes, ſhew, that the liquors muſt move more 
ſlowly and equally in them than in moſt other parts 
of the body. LOTT „ 
2. By the aſſiſtance of inſections and microſcopes, 
the very minute branches of theſe veſſels (F 1.) are 
diſcovered to go from the pia mater into the cortex, 
cineritious, or aſhy- coloured part of the cerebrum, 
cerebellum, and ſpinal marrow ; whereas we can only 
ſee longitudinal veſſels, without numerous ramifica- 
tions or reticular plexuſes, in the white medullary 

ſubſtance of theſe parte. 5 

3. The continuity of the cortex with the medulla of 
the encephalon and ſpinal marrow is obſervable with 
the naked eye, and is more diſtinctly ſeen. with the 
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4. In diſſecting the bin and cerebellum, we ſee 
the ſmall beginnings of the medulla proceeding from 
the cortex, and can trace its gradual increaſe by the 
addition of more fuch white ſubſtance coming from 


tte corten. | 


5. Both theſe ſubſtances (4 4.) are very ſucculent; 
for, being expoſed to the air to dry, they loſe more of 
their weight than moſt other parts of the body do. 
6. In ſeveral places we can obſerve the medulla to 
be compoſed of fibres laid at each others ſides. 


7. The medullary fubſtance is employed in form- 
ing the white fibrous cords, which have now the name 
of nerves appropriated to them. Within the ſcull we 
fee the nerves to be the medullary ſubſtance continued; *- 
and the ſpinal marrow is all employed in forming 


nerves. _ 


. be common opinion concerning the riſe of the 
nerves, founded on a ſuperſicial inſpection of thoſe 


parts, is, that the nerves are propagated from that 
fide of the encephalon, at which they go out of the 


feull. But it having been remarked, after a more 


firidt inquiry, and preparing the parts by maceration 
in water, that the medullary fibres decuſſate or croſs 
each other in ſome parts of the medulla; as for ex- 
ample, at the corpus annulare, and beginning of the 


ug marrow: And practical obſervators having re- 


ated ſeveral examples of people whoſe brain was hurt 
on one ſide, while the morbid ſymptom, palſy, ap- 
4 767 on the other fide of the body, of which I 
have ſeen ſome inſtances ; and experiments made on 
brutes having confirmed theſe obſervations, it has been 
thought, that the nerves had their riſe from that fide 
of the encephalon, which is oppoſite to their egreſs 


from the ſcull. It may however ſtill be faid, that 


this laſt opinion is not fully demonſtrated, becauſe a 


decuſſation in ſome parts is not a proof that it obtains 


univerſally ; and if there are examples of palſy of 
the ſide oppoſite to. where the leſion of the brain was, 


' there are alfo others, where the injury done to the 


brain and the palſy were both on the ſame ſide. 
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„ nerves are e of a gteat many 


threads lying parallel to each other, or e, ſo, ar | 


their exit from the medulla.” 


This fibrous texture is evident at he origin of mot a | 


of the nerves within the ſcull ; and in the caudaequi- 
na of the ſpinal marrow,' we can divide them into 


| ſuch ſmall threads, that a very good eye can ſcarce - 
perceive them; but theſe threads, when looked at 
with a microſcope, appear each to be compeled - of 2 


great funrtber of ſmaller threads. - 


"0. B80 Weed envi owe etl 0 nerves _ 


is, we know not; but when we conſider that every, 
even the moſt minute part of the body is ſenſible, and - 


that this muſt depend on the nerves (which all' con- 


joined, would not make a cord of an inch diameter) 
being divided into branches or filaments to be dif- 
perſed through all theſe minute parts, we muſt be 
convinced that the nervous fibrils are very ſmall. 
From the examination of the minimum viibiley it is 
demonſtrated, that each fibre in the retina of the eye 


or expanded optic nerve, cannot exceed the ſize _ 
the 32,400 part of a hair. 


11- The medullary ſubſtance, of which the ner- 


vous fibrils are compoſed, is very tender, and would 


not be able to reſiſt ſuch forces as the nerves are ex- 
poſed to within the bones, nor even the common 


force of the circulating fluids, were not the pia mater, 


and unica arachnoides continued upon them; the for- 
mer giving them firmneſs and ſtrength, and the lat- 
ter furniſhing a cellular coat to connect the threads 


of the nerves, to let them lie ſoft and moiſt, and to 


ſupport the veſſels which go with them. 

It is this cellular fubſtance that is diſtended whety 
air is forced through a blow-pipe thruft into a nerve, 
and that makes a nerve appear all ſpongy, after being 
diſtended with air till it dries; the 4 per nervous 
fibrils ſhrivelling ſo in drying, that ſcarc 
be obſerved. _ 

12. Theſe coats ry 11.) would not make the nerves 


25 N to bear the e and preſſure they 
e 


e 
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are expoſed to in their courſe to the different parts of « 
the body; and therefore, where the nerves go out at « 
the holes in the cranium and ſpine, the dura mater is f 
generally wrapt cloſely round them, to collect their 
diſgregated fibres into tight firm cords; and, that the 1 
tenſion which they may happen to be expoſed to, may t 
not injure them before they have got this additional MW ; 
coat, it is firmly fixed to the ſides of the holes in the 
bones through which they pass. 
13. The nervous. cords thus compoſed of: nervous 


fibrils, cellular coat, pia and dura mater, have ſuch F 
numerous blood-veſſels, that after their arteries only 1 
are injected, the whole cord is tinged of the colour | 


of the injected liquor; and if the injection is puſhed 
violently, the cellular ſubſtance of the nerves is. at 
laſt diſtended with it. * „ OLA ag 
14. A nervous cord, ſuch as has been juſt now de- | 
ſcribed, ($ 13.), has very little elaſticity, compared MW 
with ſeveral other parts of the body. When cut out 
of the body, it does not become obſerveably ſhorter, : 
while the blood - veſſels contract three eighths of their 


length. „„ . N 
15. Nerves are generally lodged in a cellular or 
fatty ſubſtance, and have their courſe in the interſti- 
ces of muſcles, and other active organs, where they | 


are guarded from preſſure; but in ſeveral parts they 
are fo placed, as if it was intended that they ſhould 
there ſuffer the vibrating force of arteries, or the 
preſſure of the contracting fibres of muſcles. 5 
16. The larger cords of the nerves divide into | 
branches as they go off to the different parts; the | 
branches being ſmaller than the trunk from which 
they come, and making generally an acute angle 
where they ſeparate. — J 
17. In ſeveral places, different nerves unite into one 
cord, which is commonly larger than any of- the 
nerves which form it. . N 
18. Several nerves, particularly thoſe which are 
diſtributed to the bowels, after ſuch union, ($ 1 755 
ſuddenly form a hard knot conſiderably larger t ” 
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all the nerves of which it is made. Theſe knots were 


* 


at dicorpora'olivaria, and are now generally name 
is gang ð ᷣ FVßÄ 
eir WW 19. The ganghons have thicker coats, more nume- 
he rous, and larger blood-veſſels than the nerves ; fo that 
ay they appear more red and muſcular. On diſſecting the 
nal W gpanglions, fibres are ſeen running longitudinally in 
the their axes, and other fibres are derived from their | 
Th, ſides in an oblique direction to the longitudinal ones. ; 
Jus 20. Commoniy numerous ſmall nerves, which con- 
ch junctly are not equal to the ſize of the ganglion, are 
aly ſent out from it, but with a ſtructure no way dif- 
ur ferent from that of other nerve. 
ed 21. The nerves ſent to the organs of the ſenſes, 
at loſe there their firm coats, and terminate in a pulpy 
85 ſubſtance. The optic nerves are expanded into the 
le- ſoft tender webs, the retine. The auditory nerve has 
red ſcarce the conſiſtence of mucus in the veflibulum, coch- 
ut lea, and ſemicircular canals of each ear. The papille. 
er, of the noſe, tounge, and ſkin, are very ſoft. | 
eir 22. The nerves of muſcles can likeways be traced _ 
| till they ſeem to loſe their coats by becoming very 
or ſoft; from which, and what we obſerved of the ſen- 
ti- ſatory nerves ({ 21.), there is reaſon to conclude, that 
ey MW the muſcular nerves are alſo pulpy at their termina- 
1ey tions, which we cannot indeed proſecute by diſſection. 
uld 23. It would ſeem neceſſary that the extremities of 
he the nerves ſhould continue in this ſoft flexible ow, | 
T0 (5 21. 22.), in order to perform their functions right: 
to W For, in proportion as parts become rigid and firm by 
he age, or any other cauſe, they loſe of their ſenſibility, 
ich and the motions are more difficultly performed. 
ple 24. Though the fibres in a nervous cord are firm-- «, | 
1y connected, and frequently different nerves join inn WY 
ne to one trunk, or into the ſame ganglion; yet the ſen- i 


he lation of each part of the body is ſo very diſtinct, 
and we have fo much the power of moving the muſ- 
are cles ſeparately, that, if the nerves are principal a- 1 
.) gents in theſe two functions, which I ſhall endeavour i 
| to prove they are, we W N to believe that there 


en 
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is no union, confuſion, or immediate communication N 
of the proper nervous fibrils, but that each fibre | re- | 


mains diſtinct from its origin to its termination. A 
25. Changes produced any way upon the coats of 8 
the nerves, cannot however miſs to affect the nervous 
fibrils. - The cellular ſubſtance may be too ſull of li- L 
quor, or may not ſupply enough ; the liquor may not 

be of a due conſiſtence, or it may be preternaturally 
obſtructed. and collected. The pia or dura mater, ; 


may be too tenſe, or too lax; their veſſels may be ob- 
ſtructed; their proper nerves may be violently irtitat- 5 
ca, or loſe their power of acting; and a great many : 
other ſuch changes may happen, which will not only 
occaſion diſorders in particular nerves, but may be a - 
cauſe of the ſympathy fo frequently obſerved among 
the nerves 3 which is ſo neceſſary to be attentively re- 
garded in a great many diſeaſes, in order to diſcover 
their true ſtate and nature, that, without this know-= _ 
ledge, very dangerous miſtakes in the practice of 
phyſic and ſurgery may be committed.  -  _ 
26. Many experiments and obſervations concur in 
proving, that when nerves are compreſſed, cut, or 
= . any other way deſtroyed, the parts ſerved by ſuch 
Y nerves, farther from the head or ſpine than where the 
injuring cauſe has been applied, have their ſenſations, 
=_ motions, and nouriſhment weakened or loſt, while no 
ſiuch effects are ſeen in the parts nearer to the origin 
1 of thoſe nerves; and in ſuch experiments where the 
q cauſe impeding the nerves to exert themſelves could 
be removed, and the ſtructure of the nerves not in- 
| Jured, as for example, when a ligature made upon a 
nerve, and ſtopping its influence, has been taken away, 
= « the motion and ſenſation of the parts ſoon were re- 
14 ſtored. From which it would appear, that the nerves 
F are principal inſtruments in our ſenſations, motions, 
gand nouriſhment; and that this influence of the 
nerves is not inherent in them, without the com- 
munication between theſe cords and their -origin is 
,,; Tn 
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© This concluſion is juſt, notwithſtanding that ſome- 
times, upon cutting a nerve, the effects above men- 
tioned have been felt for a ſhort time; but afterwards 
ker perſon was ſenſible of no numbneſs or immobili- 
; for where-ever this is ſaid to have happened, the 


= nerve was only one of ſeveral which were ſent to 


the member ; the want of whoſe influence was felt 
no longer, than till the habit was acquired of per- 
forming the functions eaſily by the other nerves. 7 
Nor is it of greater weight as an objection, that 
ſometimes when a ligature is drawn very hard upon 
a nerve, and then is taken away, the nerve never a- 
gain recovers its influence upon the parts it is diſtribut- 
ed to beyond the ligature, but is of as little effect as 
if it had been cut through; which is to fay, that its 
texture has been altered beyond recovery. The ſame 
thing is to be ſeen by tying a thread tight round a 
tender tuig of any vegetable; it decays. 5 
7 Experiments and obſervations ſhew too, Für 
when parts of the encephalon or ſpinal marrow have 
been irritated, compreſſed, or deſtroyed, the parts of 
the body, whoſe ner ves had their origin from ſuck. 
affected parts of the encephalon or ſpinal marrow, be- 
come convulſed, paralytic, inſenſible, or waſted ; and 
in ſuch caſes where the injuring cauſe could be re- 
moved from the origin of the nerves, the morbid 
ſymptoms obſerved in the parts to which theſe nerves 
were diſtributed, went off upon the removal of that 
cauſe. From which it is thought reaſonable to con- 
clude, that the nerves muſt not only have a com- 
munication with their origin, but that the influence 
they have upon the parts they are diſtributed to, de- 
pends on the influence whic they Sues A the 
medulla entephali e Pra n 
28. Though the ph mar not . its- own reflels | 
and cineritious ſubitance Which aſſiſts to form its n. 
dulla ; yet a very large ſhare of the medullary ſub- 
ſtance Wichin the ſpine is derived from the cncephalons,, 
whoſe medulla oblongata deſcends from the head, and 
the INGUERTe: of the p- marrow: on it ner | 
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neck, foon puts an end to life. 


ulla ſpina 
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pends in a great meaſure on this medulla eblongata of | 
the head. Hence an injury done to any part of the 


ſpinal marrow, ee the parts whoſe 


nerves have their origin below where the injuring 
cauſe is applied. A luxation of a vertebra in the loins 
makes the lower extremities ſoon paralytic; a tranſ- 
verſe ſection of the medulla at the firſt vertebra of the 


29. If ſuch cauſes produce conſtantly ſuch effects 
(F 26. 27. 28.) in us and other creatures living in 
nearly the ſame circumſtances as we do, the conclu- 
ſions already made muſt be good, notwithſtanding 
examples of children and other creatures being born 
without brains or ſpinal marrow ; or notwithſtanding 
that the brains of adult creatures can be much chan- 
ged in their texture by diſeaſes ; and that fortoiſes, and 


lome other animals, continue to move a conſiderable 


time after their heads are cut off. We may be igno- 


rant of the particular circumſtances requiſite or ne- 


ceſſary to the being or well-being of this or that par- 
ticular creature, and we may be unable to account 
for a great many phenomena but we mult believe 
our eyes in the examination of facts; and if we ſee 
conſtantly ſuch conſequences from ſuch actions, we 
cannot but conclude the one to be the cauſe, and the 
other the effect. It would be as unjuſt to deny the 


concluſions made in the three preceding articles, be- 


cauſe of the ſeemingly preternatural phænomena, 
mentioned at the beginning of this, as it would be 
to deny the neceſſity of the circulation of the blood 
in us and moſt quadrupeds, becauſe a frog can jump 


about, or a tortoiſe can walk long after all the bowels 


of its thorax and abdomen are taken out, or becauſe. 


the different parts of a worm cefawl after it has been 


cut into a great many pieces. It is thereforg almoſt 
univerſally allowed, that the nerves are principal in- 
ſtruments in our ſenſations, motion, and nouriſh» 


ment; and that the influence which they have is com- 


municated from their origin, the encephalon and me- 
. But authors are far from agreeing a- 
| . | baut 
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bout the manner in which this. a RTE: is communis - 


cated, or in what. way nerves e to en theſe 
effocine w 

30. Some eee that the: Nervous nee are all fo-. 
lid e acting by elaſticity or vibration: others main 
tain, that thoje Fbres are. ſmall pipes conveying Ae, 
by mere of which their effefts are produced. 

r. The gentlemen, who think the nervous Chres 
ſolid, raiſe ſeveral objections to the other doctrine; 
which 1 ſhall-confider afterwards; and endeavour to 
to ſhew the fitneſs of their own doctrine to account 
for the effects commonly eleven 0 be produced by 
the nerves. "6, 

The objects of. che ſenſes p ainly (fay they) make: 
impulſes*'on the nerves of the proper organs, which 
muſt ſhake the nervous fibrils ; and this vibration muſt 
be propagated along the whole cord to its other extre= 
mity or origin; as happens in other tenſe ſtrings; 
and theſe vibrations being differently modified, ac- 
cording to the difference of the object, and its diffe- 
rent ar ee prodyce the diffcrent ideas. we have: 
of objects. 1 | 

32. Fo thin account af ue an, ii is 0 
firſt, That nerves: are unfit for vibrations, becauſe 


their extremities, where; objects are applied to them, 


are quite foft and pappy ( 21.) and therefore not 
ſuſceptible of the vibrations ſuppoſed; and if there 
could be any little tremor made here by the impulſe 
of objects, it could not be continued along the ner- 
vous cord, beeauſe the cellular ſubſtance by which 
each particular fibre is connected to the neighbouring 
ones (F 11.) and the fatty ſubſtance. in which the 
nervous cord is immerſed ({. 1 05 PE ton ſtifle 

any ſuch vibratory motion. 
A fecond: ohjection to this dodtriine: jv, that 8 
ing the nerves capable of vibrations by the impreſſions 
of objects, theſe vibrations would not anſwer the de- 
fign. For if what we know of other vibrating ſtrings, 
to wit, that their tone remains the ſame, unleſs their 
W NY or tenſion is n and that diffe- 
* rente 
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rent ſubſtances ſtriking them do no more than make 
the found higher or lower; if theſe properties are to 


be applied to nerves, then it will follow, that the 


fame nerve would conſtantly convey the ſame idea, 
with no other variety than of its being weaker: and 


ſtronger, whatever different objects were applied to 
it; unleſs we ſuppoſed the nerve changed in its tex- 
ture, length, or tenſion, each time a different object 
is applied; which, it is preſumed, no body will un- 
dertake to prove does happen. e 


Nay, 3dly, If ever ſuch a variety of vibrations | 


could be made, our ſenſations would notwithſtanding 
be confuſed and indiſtinct, becaufe the tremulous 


nervous fibre being firmly connected and contiguous 
to ſeveral other fibres of the ſame cord, would neceſ- 
ſarily ſhake them too, by which we ſhould have the 
notion of the object as applied at all the different 
parts where the extremities of theſe fibres terminate. 

33. In whatever way the favourers of the doQrine 


of ſolid! nerves pleaſe to apply the elaſticity of nerves 


to the eontraction of muſcles, their adverfaries in- 
fiſt that nerves are too weak to reſiſt ſuch weights as 
the muſcles ſuftain ; they would ſurely break, eſpe- 


_ cially as they are in a great meaſure, if not wholly,. 


deprived of their ſtrong coats before they come to 
the part of the muſcle they are immediately to act 

being found to have little 
or no elaſticity to ſhorten themſelves (4 14.), ſhews 


them altogether unfit for ſuch an office as this of con- 
traCting muſcles in the way propoſed of their acting 


by elaſticity; and when a nerve is viewed with a mi- 
croſcope while the muſcles it ſerves are in action, no 
contraction or motion is obſerved in it.—Nay, if they 
were elaſtic, they would equally exert their power of 


contracting muſcles nearer to their origin as well as 
farther from it, when they were put into contraction 


or vibration, by irritation of any part of them. The 
former however does not happen. | 
34. As a farther objection againſt either motion 


or ſenſation being owing to the elaſticity of the nerves, 


— 
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it is ſaid, that if this doctrine was true, the ſenſa- 
tions would be more acute, and the contractions of 
muſcles would be greater and ſtronger, when the parts 
become firmer and more rigid by age; for then their 
elaſticity is increaſed : Whereas, on the contrary, it 
appears (G 23.) that then the ſenſations are, blunted, 
and muſcular contraction becomes leſs and weaker 
35. If the nerves were 3 to be elaſtic, and 
to communicate a ſpringy force to all the parts they 
ate diſtributed to, they might appeat neceſſary in this 
view to aſſiſt the application of the: nutritious parti: 
cles of the fluids to the ſides of the veſſels hieb theſe 
particles were to repair; and fo. far might well enough 
account for the ſhare which | nerves are thought to 
have in nutrition: But if we cannot make uſe of e- 
laſticity in the other two functions, ſenſation and mo- 
tion, we muſt alſo endeavour to find out ſome other 
way for the nerves to act in nutrition; which will 


be done afterwards. Sit $03 [621 LOO DAS $17 por 
36. Having thus ſtated the reafons for and againſt 
the nerves acting as ſolid ſtrings, let us likewiſe-re» 
late the arguments for nerves being pipes; and the 
objections to this deétr ine K 
A great argument of thoſe who think the nerves to 
be tubes conveying liquors, is the ſtrong analogy of the 
brain and nerves to other glands of the body and their 
excretories, where a manifeſt ſecretion of liquor is 
made in the glands, to be conveyed by the excreto- 
ries to the proper places in which it ought to be de- 
poſited: 'They think that the - vaſcular texture of the 
cortex of the encephalon and ſpinal. marrow ($ 2+); the 
continuation of the cortex in forming the medullary 
ſubſtance (5 3+-4+-),, the fibrous texture ($-6.), and 
ſucculent ſtate of this medulla (5 5.), and its being 
wholly employed to form the nerves (5 7.), where the 
fibrous texture is evident (5 9.) all theſe things, ſay _ 
they, conſpire to ſhew ſuch a ſtrong analogy between 
theſe parts and the other glands of the body, as car- _ 
ries a conviction that there is a liquor ſecreted in the - 


1 bas and ſpinal marrow, to be dent out by the | 


; 
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nerves to the different parts of the body. 


37. The following objections are raifed to thivare | 


gument in favour of liquor eonveyed in the nerves, 
om the analogy of the glands. ½%, Other glands, 


_ at is ſaid, have their excretories collected into a few 


Zul, If the nerves were pipes, they would be ſo 


large pipes, and not continued in ſuch a great num- 
ber of ſeparate pipes, as far as the places where the 
liquors are depdiited which laſt muſt be the caſe; if 


the nerves are the excretories of the glandular brain, 
-. 2dly, We ſee the cavities, and ean examine the li- 
Yuors in the exeretories of other glands much ſmaller 


than the brain; which cannot be done in the nerves. 


{mall, that the attraction of the liquors to their ſides, 
would prevent that celerity in the motion of the li- 
quors, which is requiſite to ſenſations and motions. 


Arbly, If the nerves were pipes, they would be eylin- 


drical ones, and conſequently not fubject to diſeaſes; 
or at leaſt we ande have no e eee of the 
difeaſes i in them! 1065: 

38. The anſwer wy 4 17 of theſe _objeQions bs, 


: That there are other glands where there is a ma- 
nifeſt fecretion, and in which the diſpoſition of che 


excretories is in much the ſame way as is in the ence. 
photo: The kidneys, for example, have a retieulated 
cortex of veſſels, irom which the Eigffarbian or Belli. 


niun medulla, e i Yn longitudinal fibres and a. 
few blood-vefſels in t 


and this niedulla is collected into ten, twelve, or more 
ee each of which is formed of numerous ſmall 


eparate pipes, which wy 5 diſcharge the urine into 
the large membranous tubes; and theſe united form 


the pelbit. Upon comparing this texture of the kid- 
-neys with that of the encephalam (S 2. 3. 4. 3. 66 my + x 
the analogy will be found very firong. + 
309. In anſwer to the 2d objection, in 930 Ws. 
granted, that microſcopes, injections, and all the o- 
ther arts hitherto employed, have not ſhewn the ca- 
| 1 the nervous ns or the liquors contained 
in 


ſame direction, proceeds; 


— 


3 
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nE in them; and from what was ſaid ($ 10.) of the 
- MW fſmallneſs of the nervous fibrils, it is not to be expect- 
dd that ever they ſhould be ſeen. But ſo long as ſuch . 


s, a number of little animals can every hour be brought 
s, MW to the objectors, in which they can as little demon- 
i | ſtrate the veſſels or contained fluids, it will not be 
= allowed to be concluſive reaſoning, that becauſe ocu- 
je lar demonſtration cannot be given of either the tubes 
if or their contents, therefore they do not exiſt. For 
n. WM if we have any notion of an animal, it is its being an 
i. WW bydraulic machine, which has liquors moving in it 
r as long as it has life; if therefore ſuch little animals 
s KM bave veſſels and liquors which we cannot ſee, why 
0 may not ſome of the veſſels and liquors of the hu- 
5, man body be alſo inviſible to u? | 
"4 Io avoid this anſwer to the objection, it is further 
. urged, That though we might not ſee the nervous 
4 tubes or the liquors they contain, as they naturally 
3 flow; yet if ſuch liquors really exiſt, they ought to 
© diſcover themſelves, either by a nerve's ſwelling when 
; it is firmly tied; or that, however ſubtile their fluids 
4 are, they might be collected in ſome drops, at eaſt, 
"4 when the cut end of a nerve of a living animal is 
- kept ſome time in the exhauſted receiver of an air- 
. pump. It is affirmed, that neither did the tied nerve 
1 {well between the brain and ligature, nor was there 

. any liquor collected in the receiver of the air-pump3 
from which it is concluded, that there is no liquor in 
. c the nerve... 5 5 MAE I 3 
Z3ome, who ſay they have tried theſe experiments, 
Þ 3 affirm, that, in young animals, the nerve does ſwell 
above the ligature, and that a liquor does drill out 

| upon cutting a nerve. Whether ſwelling or liquor 
is ſeen or is not ſeen. in theſe experiments, no con- 
| cluſion for or againſt à nervous fluid can. be made 


from them; for the ſwelling of the nerve aſter it is 
f tied, or the efflux of liquors from its extremity, wall 
never prove either to be the effect of the fluid in the 
proper nervous fibrils, ſo long as they might be oc- 
ealioned by the liquors in the larger veſſels of the 

e e e ee e 
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| cellular ſubſtance. of the nerves; aud if theſe fame 1 


veſſels of the coats of the nerves do not diſcover their 

liquors by theſe experiments, it is far leſs to be ex- 

pected, that the much more ſubt 

er . i. +35 14 HG i 
40. The 3d objection to the doctrine of the brain 

being a gland, and the nerves its excretories, ſup- 

/ Poſes a more rapid motion neceſſary in the fluid of 


the nerves, than what moſt of the defenders of the 


nervous fluid will now allow ; and is afterwards to be 
confidered' particularly in a more proper place. 
41. The 47% objection being, That if nerves are 
excretories of a gland, they muſt be cylindrical pipes, 
in which no obſtructions or diſeaſes would happen; 
but ſince we daily ſee diſeaſes in the nerves, they 
muſt therefore not be ſuch excretories. The anſwer 


is, That diſeaſes happen often in the excretories of 


other glands, as of the liver, kidneys, &c. notwith- 
ſtanding their .cylindrical form, and their much 
- ſhorter and Jeſs expoſed - courſe. . When we confider 


the very tender ſubſtance of the brain, the vaſt com- 


plication of veſſels there, the prodigious ſmallneſs of 
the pipes going out from it, the many moving pow- 


ers which the nerves are to undergo the ſhock of, and 


the many chances which the veſſels, membranes, and 
cellular ſubſtance accompanying the nerves have of 
being diſordered, und then affecting the nervous 
fibrils, we have very great reaſon to be ſarpriſed, that 


theſe cylindrical pipes are not much more frequently 
put out of order, by too great ſor too ſmall a quanti- 


_ xp of liquors; by two viſcid or too thin fluids; by 

liquors eovfiſting' of too mild and. fluggith particles; 
dr of too gacrid pungent ones; by too great or too 
little u +45 to the liquors; by the diameters 
of the pipes being too much ſtraitened, or too much 
enlarged; and Hod iggeat many other varieties of cit᷑- 


 cumſtances' which might be thought capable of di- 


ſturbing the functions of the nerves, ſuppoſing them 
to be cylindrical exctetories of the 


4 
7 3 8 


gland, the brain. 


He: nerves will diſ- 


4342. The numerous veſſels of the encephalon have 


ereted in the brain: But then they will not allow that 


33.) againſt the nerves acting as elaſtic ſtrings, this 
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brought ſome of the gentlemen who aſſert the nerves - 
to be ſolid, to acknowledge, that there is a liquor fe= —_ 


this liquor is ſent out by the proper nervous fibrils ; i 
but that it is poured” into the cellular ſubſtance: in _ 
which the nerves lie, to keep them moiſt and ſupple; 
and therefore fit for exerting their elaſticity, vibration, 
c. by which, in their opinion, the effects common- 
ly aſcribed to nerves are produce. 
43- Beſides the objections already mentioned (g 32. 
opinion has ſome other difficulties which may be ob- 
jected to it: For inſtance, there is not one analogous 
example in the whole body of liquors ſecreted in a 
large gland, to be poured into a celular ſubſtance, 
as is here ſuppoſed; the liquors in the cells of the Mi 
tela cellularis of other parts are ſeparated from the - 8 
little arteries which are diſtributed to theſe cells. 1 
Further, it cannot be imagined, how a liquor ſe- 
creted in the cortex of the brain ſhould make its way 
through the medu//a, to come out into the cellular 
membranes on the ſurface of -that'\medulla.  _ 
Laſlly, A very ſimple experiment, of ee wa- 
ter by the artery of any member, and thereby filling 
the cellular ſubſtance of the nerves of that member, 
thews evidently, that the liquor of the cellular ſub- 
ſtance of the nerves has the ſame fountain as the li- 
quor has in the zela cellularis any where elſe, that is, 
from the little arteries diſperſed upon it. 5 
44. The doctrine of a fluid in the nerves, is not 
only thus Tupported by the analogy of the brain and 
nerves to the other glands and their excretories, but 
thoſe who maintain this doctrine mention an experi- 
ment which they think directly proves a fluid in the 
nerves. It is this: After opening the thorax of a 
living dog, cateh hold of and preſs one or both the 
phrenic nerves with the fingers, the diaphragm imme- | 
diately ceaſes to contract; ceaſe to compreſs te 
nerves, and the muſcle acts again: A ſecond 5 . 
vs IP" 
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lay hold of the nerve or nerves ſome way above the 
diaphragm, its motion ſtops. Keep firm the hold of 
the nerve, and, with the fingers of the other hand, 
ſtrip it down from the fingersWhich make the com- 

- preſſion towards the diaphragm, and it again con- 
tracts: A repetition of this part of the experiment 
three or four times, is always attended with the ſame 
effects; but it then contracts no more, ſtrip as you 

will, unleſs you remove the preſſure, to take hold of 
the nerves above the place firft pinched ; when the 
muſcle may again be made to contract, by ſtripping 2 
the nerve down towards it. This experiment I have f 
done with the ſucceſs here mentioned. Let any one \ 
try if he can imagine. any other reaſonable account W r 
1 

0 

0 

t 

t 

] 
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of theſe appearances, than that the- preſſure by the 
fingers ſtopped the courſe of a fluid in the nerve; 
that ſo much of this fluid as remained in the nerve, 

' betwixt the fingers and diaphragm was forced into 

that muſcle by ſtripping, and when it was all preſſed 
away, the fingers above preventing a ſupply, the 
3 = muſcle contracted no more till the fingers were re- 


moved, and a freſh flow by that means was received W r 

from the ſpinal marrow, or from that part of the « 

nerve which had yet not been ſo ſtripped. Ml a 

It has been objeCted to the concluſions from this t 

experiment, 1. That the diaphragm is ſet in motion D 

| | by ſtripping the nerve from, as well as towards this t 
T5 | muſcle; and this may be well expected; for a liquor MW t 


in ſuch ſmall pipes hindered to flow backwards by li- t 

gature, pinching fingers, or even the flow of their V 

liquors from the fountain, will regurgitate forwards ' v 

with velocity, when preſſed backwards. We ſee it r 
happen in the ſtalks of tender ſucculent plants. 

20 lt is ſaid, that muſcles ceaſe to act when their tl 

veins are tied, as well as when their arteries or nerves 0 

are tied or cut, but that muſeles continue to act when d 

b 

1: 

n 


their veins are cut; by which it would appear, that 

T5 the overloading of the veſſels is an impediment to the 

—_— :. action of muſcles, and therefore the ceaſing of their 
"© Fr. Prom > 3% 8 Action, 
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be action, when their arteries or nerves are tied or cut, 

of may alſo be owing to the liquor in the branches of 

d, W theſe pipes of muſcles ſtagnating when it is not pro- 

n- pelled by the flow of more liquor from their trunks, 
Ne and not to any influence or moving power, which now + 

nt ceaſes to be conveyed to them. B 
ne It is to be obſerved in making the experiments uit © 
ou W now mentioned, that the contraction of the muſcles 
of W ceaſes ſooneſt when the nerves, and lateſt when the 
he veins are tied. That when veins are tied, not only 

ng are the veſſels overloaded, but all the cellular ſub- 

ve ſtance of the muſcles is filled with coagulated blood; 
ne whereas when the arteries and nerves- are tied, the 

nt reverſe is ſeen, the muſcles are lax and of leſs bulk. 

he So that in theſe caſes, the ceaſing of the contraction 

e; of the muſcles ſeems to depend on very different 

e, WW cauſes, to wit, a deprivation of neceſlary liquors in 

to the one, and a redundancy of ſuperfluous blood in 

ed W the other. An elaſtic ſtick may be deprived of its e- 

he laſticity by being made either too dry or too wet. 


45. Some gentlemen, convinced of the teaſonable- 
neſs of the ſecretion of a liquor in the brain to be 
ſent out by the nerves, but not comprehending how 
a fluid could have ſuch a rapid retrograde motion as 
they imagined was neceſſary for conveying the im- 
preſſions of objects made on the extremities of nerves _ 
to the ſenſorium, ſuppoſed two ſorts of nerves; one 
that conveyed. a liquor for muſcular motion and nu- 
trition z the other compoſed of ſolid nerves, that 
were to ſerve for organs of the ſenſes, to convey the 
vibrations communicated from objects to the /er/o- 
rium. JJV 5 N : 
46. To this opinion (5 45-) the objections againſt 
the ſenſatory nerves acting by vibration (I 32.) may 
be made; and there is ſo little reaſon to ſuſpect any 
difference in the texture of the different parts of the 
brain or nerves, that, on the contrary, the ſtruQture 
is every where fimilar, and branches of the {ame 
nerve oſten ſerve both for ſenſation and motion. 
Sek e 2 e e 


* 


— 


„ 
. 


14 266 Or rux NERVES iN GENERAL. 


Hoy little neceſſity there is for ſuppoſing extreme. 
ly rapid motions of the nervous fluid, is to be exa- 


* 


mined ſoon. , i Ns 
47. The hypotheſis of great celerity in the motion 
of the fluid of the nerves being neceſſary, gave alſo 
riſe to another diviſion of the nerves, into arterious 
or effluent, and venous or refiuent. It was ſaid, that 
- muſcular motion and nutrition. depended on the arte- 


rious nerves; and that the ſenſations depended on an 

accelerated motion of the nervous fluid towards the 
brain, by the impreſſions which the objects of the 
ſenſes make upon the venous nerves. By this ſuppoſi- 


tion the abſurdity of rapid fluxes and refluxes in the 
ſame canal was prevented, and an advantage was 
thought to be gained by it, of ſaving too great a 
Waſte of the fluid of the nerves, which otherwiſe the 
encephalon and ſpinal marrow could not ſupply in ſuf- 
fcient quantity to anſwer all the exigencies of life. 

48. Lo this opinion (5 47.) it has been objected, 
71//, That there is no example in the body, of a ſe- 


creted liquor being returned immediately and unmix- 


ed to the gland by which it was originally ſeparated 
from the, maſs of blood; which would be the caſe, 
were there venous nerves. - 2dly, There is no occaſion 


for ſaving the fluid of the nerves in the way propoſ- 


ed; the organs for ſecreting that fluid being large e- 
nough to ſupply all that is vr gs of it in the com: 
on functions of life.——3dly, If the fluid of the 
ſerves was to be thus kept in a perpetual circulation, 
tit would ſoon become too acrid for continuing with 
ſafety in ſuch ſenſible tender veſſels as the brain and 
nerves are compoſed of. 47, This hypotheſis will 
not anſwer the deſign for which it was propoſed: 


For though the momentary application of an object 


might cauſe an acceleration in the fluid of venous 
"nerves, yet if the object was kept applied to the 
nerves, it would ſtop their fluid, ſo that it could not 
go forward to the brain; and therefore, according to 
this doctrine, we ſhould be ſenſible of no objects, 


except 
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except thoſe ' whoſe application to the organs of the 
ſenſes was momentar̃rx. 5 


49. Let us now ſuppoſe it probable, that the ence- 5 


phalon and ſpinal marrow ſecern a liquor from the 
blood which is ſent into all the nerves, and that by 
the means of this liquor, the nerves perform the 
offices commonly aſſigned to them; it is next neceſs _ 
ſary to enquire what kind of liquor this is, and how - 
it moves, in order to determine how well its nature 
and motion are fitted for performing what is expeQ- 
ed from it. 5 | | We 
50. The liquor of the nerves has been fancied by 
ſome to be of a very ſtrong acid or alcaline nature: 
But ſince none of our juices. appear to be of this fort, 
and ſince ſuch liquors irritate and deſtroy the parts of 
the body which they ate applied to, we cannot con- 


_ ceive how the brain can ſeparate, or the nerves could 


bear any thing of ſuch an acrid nature. This ten- 
derneſs and ſenſibility of theſe organs muſt hinder us 
abſolutely from ſuppoſing that the liquor of the nerves 
can be acrid or pungent, or of the nature of ſpirit 
of wine, hartſhorn, Se. 5 5 

51. Some have imagined the liquor of the nerves 


- to be capable of vaſt exploſion like gun-powder, or of 


violent ſudden rarefaCtion like air, or of ſtrong ebul- 
lition like boiling water, or the mixture of acids 
with alcaline liquors. But as the maſs of blood from 


which this fluid is derived, is not poſſeſſed of any 


ſuch properties, we cannot ſuppoſe the blood to fur- 
niſh what it has not in itſelf, Beſides, all theſe ope- 
rations are too violent for the brain or nerves to bear; 
and when once they are begun, they are not fo quick- - 
ly controlled or reſtrained, as experience (teaches us 


the nerves can be made to ceaſe from acting. 


52. We are not ſufficiently acquajnted with the 
properties of an æther or electrical effievia pervading 
every thing, to apply them juſtly in the animal ceco- 
nomy; and it is as difficult to conceive how ther 
ſhould be retained or conducted in a long ner bous 
cord, Theſe are difficulties not to be ſutmounted. 
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3 The ſureſt way of judging what kind of liquor 


this of the nerves muſt be, is to examine the liquors 
of ſimilar parts of the body. All the glands ſepa- 
rate liquors from the blood much thinner than the 
compound maſs itſelf; ſuch is the liguor poured into 
che cavity of the abdomen, thorax, ventricles of the 
brain, the ſaliva, pancreatic juice, lymph, &c. Where- 
ever there is occaſion for ſecreted liquors being thick 
and viſcid, in order to anſwer better the uſes they are 
intended for, nature has provided reſervoirs for them 
to ſtagnate in, where their thinner parts may be car- 
ried off by the numerous abſorbent veins diſperſed 
on the ſides of thoſe cavities; or they may exhale 
where they are expoſed to the open air. The mucus 
of the naſe becomes viſcid by ſtagnation ; for, when it 
is immediately ſecreted it is thin and watery ; as ap- 
pears from the. application of ſternutatories, Wc. 
The cerumen of the ears is of a watery conſiſtence, 
when juſt ſqueezing out. The mucus of the alimen- | 
tary canal grows thick in the lac. The b !ile in the 
hepatic duct has little more confiſtence than /ymph; 
| khat in the gall-bladder is viſcid and ſtrong. The 
1 «rine is much more watery as it flows from the kid- 
F neys, than when it is excreted from the bladder. 
The feed is thin as it comes from the teſticles, and is 
concocted in the veficule ſeminales, Cc. 
n 54. Hence (5 53.) we may ſafely conclude, that 2 
1 thin liquor is ſecreted in the cortex 1 and ſpinal 
1 marrow; and ſeeing the thinneſs of ſecreted liquors 
is generally, as the diviſions of the veſſels, into ſmall 
ſubtile branches, and that the "ramifications within 
the ſcull are almoſt infinitely ſubtile, the liquor ſe- 
creted in the encephalon may be determined to be a- 


mong the fineſt or thinneſt fluides. 
Ji 55. Seeing alſo that we can obſerve no large reſer- 
voir, where the liquor ſecerned in the cortical ſubſtance 
zs depoſited, to have its finer parts taken off, we have 
1 Treaſon to think, that it goes forward into the nerves 
in the ſame condition in which it is ſecerned. 8 5 
| 1 1 "" | 56. By 
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56. By fine or ſubtile animal liquors, is meant no 
more than thoſe which are very fluid, and which. 
ſeem to conſiſt of a large proportion of watery par- 
ticles, and a lefler one of the oily, faline, and ter- 
reſtrious particles. Some of the liquors which we 
can have in ſufficient quantity to make experiments 
with, are ſo fluid, and have ſo little viſcidity or co- 

heſion of parts, that when laid upon a piece of clean 
mirror, they evaporate without leaving a ſtain; ſuch 
is the liquor oozing out from the ſurface of the pleura, 
the lymph, and ſeveral others. g 5 | 
If then theſe liquors, which are ſubject to our ex- 
amination, the ſecerning veſſels of which are ſo large 
that we can ſee them, have ſuch a ſmall coheſion of _ 
partes it might not be unreaſonable to ſay, that the 
iquor of the neryes is as much more fine” and fluid 
than lymph, as the veſſels ſeparating it are ſmaller; 
and therefore that the fluid of the nerves is a defe- 
cated water, with a very ſmall proportion of the other 
principles extremely ſabtilized: & 
57. Two experiments are ſaid to contradict this 
opinion, of the liquor of the nerves being ſo fluid an 
fubtile. One is, that upon cutting the cauda equina 
of a living animal,. a liquor as viſcid as the white of 
55 an egg drops out: The other is, that a wounded nerve 
at 2 yields a g/airy ſanies. But theſe do not appear to be 
bin! the proper fluid of the nerves; ſince it is evident, 


— 


uors that what is diſcharged in both theſe caſes, comes 
mall out of the cellular ſubſtance involving the nervous 
5% Wh We 
1 HR 58. Conſidering how many experiments make it 
e a- evident, that there is a conſtant uninterrupted ſtream 


of liquors flowing through all the canals of animals, 
which convey liquors compoſed of particles ſmaller 
than the diameter of their canal, which is always 
the caſe of the nerves in a natural ſlate; it is ſuprif- 
ing how it ever could. be thought: that the liquid of 
the nerves. ſhould be obliged to flow from the brain 
to each muſcle the moment we will; or that this li- 
quor ſhould flow back 28 the like ſwiftneſs from 
EY 1 „„ the 
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the extremity of each nerve, 10 which an object of 


ſenſation is applied. The nerves, as well as the o- 


ther excretories of the glands, always are full of li- 
quor; the degree of diſtenſion of the canals not be- 
ing at all times alike even in a ſound ſtate. But this 
happens without inconvenience, as the ſides of the 


canals have a power to accommodate themſelves to 


the preſent quantity, unleſs it is very much above or 
below the natural ſtandard; in both which caſes dif- 
„„ - ** 
59. The motion of the fluid in the nerves is there - 
fore not only conſtant, but it is alſo equal, or nearly 
ſo: For, though the blood in the larger arteries is 
moved unequally, by the unequal forces, the contraction 
of the ventricle of the heart, and the weaker power, 


the //7:le of the arteries ;. yer the difference between 
 » theſe two moving powers comes to be leſs and leſs 


perceptible, as the arteries divide into ſmaller branches; 


becauſe of the numerous reſiſtances which the liquors | 
Imeet with, and becauſe the canals they move in be- 
come larger, till in the very ſmall arterious hranches, 


there is no ſenſible difference in the velocity of the 
liquors from the effect of the heart or arteries. The 


motion of the fluids muſt ſtill be more equal in the 


excretories of glands, and particularly in thoſe where 
the veſſels have divided into very minute branches, 
and the liquors have no other propelling force but the 
heart and arteries, (ſee F 1.); therefore the nervous 
fluid moves conſtantly, equally, and flowly, unleſs 
when its courſe is altered by the influence of the 
mind, or by the preſſure of ſome neighbouring active 
Organ. EE | | 


— 


60. As there is neither proof nor probability of the 


valvet ſuppoſed by ſome in nerves, we are not to aſ- 


ſume them in accounting for any phenomena. . 
561. We have not, and perhaps cannot have any 
idea of the manner in which mind and body act up- 


on each other; but if we allow that the one is af- 
feed by the other, which none deny, and that the 


fluid of the nerves (whatever name people pleaſe to 
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give. it) is a principal . inſtrument. which the mind = 


makes uſe of to influence the actions of the body, or 
to inform itſelf of the impreſſions made on the body, 
we muſt allow that the mind can direct this inſtru- 


ment differently, particularly as to quantity and ce- 


lerity, though we muſt remain ignorant of the man= 
ner how: many phenomena depending on this connec- 
tion of mind and body are produced. Thus we 
would in vain attempt to account for animals conti: 
nuing, after their heads were ſtruck off, or their hearts 
were cut out, to perform actions begun before they 
ſuifered , ũ F TE 
62. Let us now ſuppoſe the nervous fluid ſuch as 
has been argued for, to wit, a very fluid ſaponaceous 
water, moving in a conſtant, equal, ſlow ſtream, from 
the encephalon and ſpinal marrow, in each of the pro- 
per nervous fibres, except when the motion is chan- 


ged by ſome acceffory cauſe, ſuch as the mind, preſ- 


ſure of other parts, &c.; and let us examine how 
well ſuch a ſuppoſition will agree with the phenomena 
of the three great functions, nutrition, ſenſation, and 
muſcular motion, which the nerves are principal in- 
ſtruments of. ; ls ot 


63. In gener 


al, we may ſay, that nerves can carry 


+ 


fluids to the moſt minute part of the body, to ſupply; 
what is waſted in any of the ſolids; that the impreſ- 


fion made by the objects of the ſenſes on the ver ß 


ſoſt pulpy extremities of the nerves of the organs of 
the ſenſes, muſt make ſuch a ſtop in the equal- flowing 


nervous fluid, as muſt inſtantaneouſly be. perceptible 


at the fountain head from which the pipes affected 
ariſe; that the conſtant flow of the liquor of the 
nerves into the cavities of the muſcular fibrille, occa- 
ſons the natural contraction of the muſcles, by the 
as conſtant n/us it makes to increaſe the tranſverſe, - 
and to ſhorten the longitudinal diameter of each fibre; 


and that it is only to allow the mind a power of de- 
termining a greater quantity of this ſame*fluid with a. 


greater velocity into what muſcular fibres it pleaſes, 
i Co pore, to; 
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to account for the voluntary firong action of the | 


"IE 4. But ſince ſuch a ſuperficial account would not 
be fatisfactory, it will be expected, that the princi- 


pal phenomena of theſe three functions ſhould' be ex. 


plained by the means of ſuch a fluid as has been ſup- 
poſed; and that the ſeveral objections againſt this 
doctr ine ſhould be anſwered: Let us attempt this; 
and where we cannot extricate ourſelves from diffi- 
culties which may be thrown in, let us honeſtly ac- 
knowledge ignorance. n F 


65. *. If water, with a very ſmall proportion 61 


Oils and ſalts from the earth, proves a fit nouriſhment 
for vegetables, ſuch a liquor as the fluid of the nerves 
has been deſcribed (5 56.) may not be unfit for te- 
| apt Hl Ware mm anmmatt TIT Ong 
. The flow continual motion of this nervous fluid 
$ 58." 59.) to the moſt minute parts of the body 
8 10.), is well enough calculated to fupply the parti- 
cles that are conſtantly worn off from the ſolids 
by the circulation of the liquors and neceſfary actions 
7. The greater pro 


* 


rtional ſize of the encephalon 


in young creatures than in adults, ſeems calculated 


for their greater proportional growth : For the young- 
er the animal is, the larger encephalon and ſpeedier 
VC 
J. A palſy and atrophy of the members generally 
accompanying each other, ſhew, that 'nouriſhment, 
fenſation, and motion, depend on the ſame cauſe. 

e. It was ſaid (F 26.), that the nerves whit howto 


pal inſtruments in nutrition; It was not affir med, 
that they were the % % inſtruments; and therefore an 


atrophy may proceed from the compreſſion or other 


lefon of an artery, without being an objection to 


the doctrine here hid down.  _ fs 
66. a. All objects of ſenſe, when applied to their 
proper organs, ac by impulſe ; and this action is ca- 
te of being increaſed by increaſing the impelling 
force. In tangible objects, that is Clearly a ; 
„ „ . *8e 
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the cloſer they are preſſed to a certain degree, the 
more diſtinct perception enſues. Odorous particles 
need the aſſiſtance of air moved rapidly, to affect our 
noſe: Sapid ſubſtances, that are ſcarce ſufficient to 
give us an idea of their taſte by their own weight, ace 
aſſiſted by the preſſure of the tongue upon the palate: 
The rays of light collected drive light bodies before 
them: Sound communicates a vibration to all bodies 
in harmonic: proportion wWitk itt. 
The impulſes made thus by any of theſe objects on 
the ſoft pulpy nerves (5 21.), which are full of li- 
quor, preſſes their ſides or extremities, and their li- 
quor is hindered to flow ſo freely as it did. The ca- 
nals being all full ($ 58.) this refiftance muſt inſtan- | 
taneouſly affect the whole column of fluids in the ca- | 
nals that are preſſed, and their origins, and have the 
ſame effect as if the impulſe had been made upon the 
origin itſelf. To illuſtrate this by a groſs compari. 
ſon : Let any one puſh water out of a ſyringe, through 
a long flexible pipe fixed to the ſyringe, and he is 
ſenſible of reſiſtance or a 2 backwards, the mo- 
ment any one ſtops the orifice of the pipe, or cloſes 
the ſides of it with his fingers. This impulſe made 
on the nerves, and thus communicated to their ori- 
gin, varies according to the ſtrength or weakneſs, 
the quickneſs or ſlowneſs, the continuance or ſpeedy 
removal, the uniformity or irregularity, the conſtan- 
cy or alternation, Sc. with which objects are applied 
to the nerves. IO egr aorg gb Fs on oh, 
5. Whenever any object is regularly applied with 
due force to a nerve, rightly diſpoſed to be ien d 
by it, and is communicated, as juſt now explained, 
to the ſenſorium, it gives a true and juſt idea of the 
object d e . 8 
c. The various kinds of impulſes which the diffe- 
rent claſſes of objects make, occaſion in animals, 
which ought to have accurate perceptions of each 
object, a neceſſity of having the different organs of 
the ſenſes e modified, ſo that the ſeveral im- 
pulſes may be regularly applied to the nerves in each 
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organ; or, in other words, we. muſt have different 
organs of the ſenſes fitted to the different claſſes of : 
m—__ ee rg p 
d. As the objects have one common property of 4 
impulſe, fo all the organs have moſt of the properties 2 
of the organ of touching in common with the papillæ : 
of the ſkin. In the noſe and tongue, this is evident: 
In ſome operations of the eyes we can alſo perceive : 
this; as we may likewiſe do in ſome cafes where mat- E 
ter is collected in the internal ear. 1 


e. Theſe properties common to the different objects 
and organs, occaſion frequently uncommon effects in f 
the application of an object to an organ proper to an- | 
other object of ſenſation ; for ſometimes we have the 4 
fame idea as if the object had been applied to its own | 
proper organ: At other times the object is as it were 
changed, and we have the idea as if the organ had 
had its own proper object applied to it. Thus, for 
example, light is the proper object to be applied to 
the eye, to give us any idea of colours; yet when 
all light is excluded from the eyes, an idea of light 
and colours may be excited in us by coughing, ſneez- 
ing, rubbing, or ſtriking the eye-ball. —A cane vi- 
| ing, ſo as not to excite ſound perceptible to the 
ear, applied to the teeth, raiſes a ſtrong idea of ſound; 
as a little inſet creeping in the meatus auditorius alſo 
does.—The fingers applied to two rough ſurfaces, 
tubbing on each other, are ſenſible of the ſound they 
make; ſurgeons of any practice in the cure of ftac- 
tured bones can bear witneſs to the truth of this. 
he fingers dipped in acid and ſeveral other acrid li- 
quors, have a ſenſation very like to taſting.—Smel- 
ing and taſting, every body knows, are ſubſervient and 
aſſiſting to each other. From ſuch examples we have 
further proof-of one general cauſe of our ſenſations, 
te-wit, impulſe from the objects; and of ſuch a fi- 
milarity and relation in the organs as might give rea- 
ſon for imagining that any one of them would be ca- 
pable of producing the effect of another, if the im- 
pulſes of the different objecks could ba regularly 705 
| „„ e 8 plied 
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lied to each. —-Hence light and found may affect in- 
es and other animals that have not eyes or ears. 
. If the impulſe of an object is applied with due 
force, but irregularly, a confuſed idea of the object 


CY 


is raiſed. - Diſtant objects are confuſed to myopes, as 


very near ones are to fe/byte. 
g. If the application of the impulſe is regular, but 
the force with which it is applied is too weak, our 
perception of the object is too faint. One may whif- 
per {& low as not to be Heat. 
5B. If the application of objects is too violent, and 
there is any danger of the tender organs of our ſenſes 


a # 


being hurt or deſtroyed, an. uneaſy. ſenſation we call 
a 


in is raiſed, whatever the organ thus injured is. 


The object of feeling affects every organ: Thus preſ- 


ſure, ſtretching, cutting, pricking, acrid ſalts, pun- 
z 0 ng 8, P 8 Pur 

gent oils, great heat, violent cold, Se. occaſion pain, 
where-ever they are applied. Beſides, every partieu- 


lar organ can be affected with pain by the too violent 


application of its own proper object. Too much light 
pains the eyes; very loud ſounds ſtuns the ears; ver 

odorous bodies and too ſapid objects hurt the noſe 
and tongue. A pretty ſure proof this, that the ob- 
jects of our ſenſes all act, and that the organs are all 
'mpreſſed, in nearly the ſame way. . 
i. Since a middle impulſe, neither too ſmall. nor 
too great, is neceſſary for a clear perception of objects, 
we would often be in danger of not diſtinguiſhing 
them, if we were not ſubjected to another law, to 

wit, that numerous impulſes made at once, or in a 
quick ſucceſſion to each other, increaſe our percep- 
tions of objects. Thus, ſuch ſound as would not be 
heard on a mountain top, will be diſtinctly heard in a 
wainſcotted-chamber.—We feel much more clearly a 
tangible object when our finger is drawn alongſt it, 
than when applied with the ſame force, but by a 
ſingle preſſure, upon it. We make repeated applica» 
tions of odorous and ſapid objects, when we with to 


ſmell or taſte accurately. The end of a burning ftick 
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in a circle than when at reſt. 


* ” 


appears much more luminous when quickly whirled 


F. Whenever the uneaſy ſenſation, pain, is raiſed 
by the too ſtrong application of whe ups a ſort of ne- 


ceſſity is as it were impoſed upon the mind to endea- 


vour to get free of the injuring cauſe, by either with. 
drawing the grieved part of the body from it, as one 


retires his hand when his finger 1s pricked or burnt; 


or the injuring cauſe is endeavoured to be forced from 


the body, as a zene/mus excites the contraction which 


© Puſhes acrid feces out of the refum. In both theſe | 


operations, a convulſive contraction is immediately 


made in the leſed part, or in the neighbourhood of 
It; and if the irritation is very ſtrong or permanent, 


the greater part of the nervous ſyſtem becomes affec- 
ted in that ſpaſmodic or convulſive way.—ls it this 
neceſſity which obliges the mind to exert herſelf in 
reſpiration, or in the action of the heart, when the 


lungs or heart are gorged with blood? or the zris to 


contract the pupil, when the eye is expoſed to ſtrong 


light? or ſneezing to be performed when the noſe is 
tickled ? &c.—Will not a fimulus of any nerve more 


readily affect thoſe with which it is any where con- 
nected than the other nerves of the body ?—May not 


this ſympathy ſerve as a monitor of the mind rather | 


to employ the organs furniſhed with nerves thus con- 


"netted, to aſſiſt in freeing her of any uneaſy ſenſa- 
tion, than to make uſe of any other organs? — Will 
not this in ſome meaſure account for many falutary | 
operations performed in the body, before experience 
has taught us the functions of the organs performing 


them? | : 


This niſur of the mind to free the body of what is 
in danger of being hurtful, may ſerve to explain the 
phenomena of a great many diſeaſes, when we are ac- 
quainted with the diſtribution of the particular nerves | 
and from this we can underſtand the operation of me- 


dicines that ſtimulate ; and may learn how, by ex- 
citing a ſharp, but momentary pain, we may free the 


body of another pain that would be more durable; 


en” > _ 
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and that, by having it thus in our power to determine 
a flow of the liquor of the nerves to any particular 
part, for the benefit of that part, or the relief of any 
other diſeaſed part, we can do conſiderable ſervice bx 


a right application of the proper medicines.” 


1 . * 


If a pain-giving cauſe is very violent or long 
continued, it deſtroys the organs either irrecoverably, 
or puts them ſo much out of order that they only 


adually recover : People have been, made blind or 
deaf for all their lives after a 


frequently expoſed to as much light and ſound as to 


make us unfit to fee or hear for a conſiderable time. 


I would explain this by a ligature put round the ten- 


der branch of an herb. This ligature drawn to a 


certain degree, may weaken the canals fo as to be un- 


fit for the circulation of the juices a good while, till 4 


they are gradually explicated and made firm by theſe 


juices : A ſtricter hgature would diſorder the :ſtruc- - 
ture of the fibres ſo much, that the hquors could not _ 


recover them. The analogy is ſo plain, that it needs 


no commentary.—Thus, the influence of a nerve tied 


with an artery in the operation of an aneuriſm, may 
ceaſe for ſome time, but be afterwards recovered. 
67. 1. In applying the fluid of the nerves to the 


action of muſcles, it was ſaid, that the natural or 


involuntary contraction of muſcles was the nz/us which 
the nervous fluid flowing conſtantly into the muſcu- 
lar fibres makes to diſtend theſe ' fibrils, by enlarging 


their tranſverſe diameters and ſhortening their axes; 
and that voluntary contraction was owing to a greater 


quantity of that nervous liquor determined towards 


the muſcle to be put in aQion, and poured with 
greater momentum into the muſcular fibrils, by the 
power of the mind willing to make ſuch a muſcle to 
act, or obliged to do it by an irritating pain-giving 


cauſe % ꝓ fk! gt al 5 
: 2, Some object to this account of muſcular motion, 
that if there is no outlet for the liquor ſuppoſed” to 
be poured into muſcular fibres, muſcles would always. 
ED og Od pot = > Be 


after a violent effect of light 
on their eyes, or of ſound on their ears; and we are 


A 
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E be in a ſtate of contraction, which they are not; and 
if there is a paſſage from the fibrils, the liquor would 


flow out as faſt as it was thrown in; and therefore 


no diſtenſion of the fibres or contraction of the muſ- 


cles could be made. 3 Ros 
38 In anſwer to this objeQtion, it. is obſerved, that 
notwithſtanding the evident outlet from the arteries 


into the veins, yet the arteries. are diſtended by the 
Mole of the heart, or any other cauſe. increafing the 


_ momentum of the blood. ns + „„ 
4. It has been alſo objected to 5 1. That, if it was 
true, the volume of the muſcle in contraction necef- 
farily would be conſiderably increaſed. by ſo much li- 
quor poured into its fibrils; whereas it does not ap- 


pear, by any experiment, that the volume of a muſe 


cle is. increaſed by, its being put into action. 


5 1 — 


F To this it has been anſwered, 1. D e 


axes of muſcular fibres ace ſhortened, and their tranſ- | 


verſe diameters are enlarged, the capacities of their 
fibres, and conſequently. their. volume, may not be 


changed, the diminution. one way balancing the in- 


creaſe in. the other. 2. That the ſpaces between the 
muſcular fibres are ſufficient to lodge theſe fibres when 


they ſwell, during the contraction of a muſcle, with. | 


out any addition to its bulk; and that it plainly ap- 
pears that theſe ſpaces between the fibrils are thus ot= 

cupied, by the compreſſion which the larger veſſels of 

muſcles, which run in thoſe ſpaces, ſuffer during the 
action of the muſcle ; it is fo great as to drive the 
blood in the veins with a remarkable accelerated ve- 
locity. | 


6. Another objection to the action of muſcles be. 


ing owing to the influx of a fluid into their fibrils, is, 
That muſcular fibres are diſtractile, or capable of be- 
ing ſtretched; and therefore, when a fluid is poured 


into their hollow fibrils, they would be ſtretched lon- 
gitudinally, as well as have their tranſyerſe. diameters 


increaſed; that is, a muſcle. would become longer, 


as well as thicker, when it is put into action; where». 


as 


C 
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as it is certainly known, that a muſcle is ſhortened | 
while tals: x 5 
7. In anſwer to this, it has been remarked, That 


though muſcular fibrils are diſtractile, yet they will 


not yield to, or be ſtretched by every force, however 
ſmall, that might be applied to them. A cord that 
can be ſtretched in length by the weight of a pound 
or two, would not yield in the leaſt to an ounce or 
two; and it muſt likewiſe be obſerved, that gradual- 
ly as any body is ſtretched, its reſiſtance to the 
ſtretching force increaſes. A rope may be ſtretched 
to a certain length by a pound weight appended to 
it, which would require two pounds to ftretch it very 
little further; and therefore, the general obſervation 
of animal fibres being diſtractile, cannot be a rea- 
ſonable objeCtion to the account of muſcular motion 
above-mentioned, unleſs a proof is brought that the 
force which the liquid of the nerves muſt exert upon 
each fibre of a muſcle, in order to make it act, is 
capable of diſtracting or firetching the fibres; which 
has not yet been attempted to be proved.—lt would 
appear, from the pain cauſed by too great an effort of 
muſcles, eſpecially in weak people, that muſcular 
fibres can bear very little diſtraction without danger 
ef a of cont. Tough ES EE. 
8. Muſcles ceaſing to act when their arteries are 
tied or cut, and being brought into motion by inject- 
ing liquors into the arteries even of a dead animal, 
has been mentioned as objections to the nervous in- 
fluence caufing their contraCtions. „ 8 
To the firſt of theſe experiments it may be anſwer- 
ed, That the tying or cutting of the nerves, ſooner 
produces the fe of making the contraction ceaſe, 
than ſtopping the influx of the arterious blood does; 
and it will be univerſally allowed, that the influx of 
blood into muſcles is neceſſary for performing their 
functions right. ©. 3 | e 
Whoever obſerves the motion which injecting wa- 
ter, or any other liquor into the arteries of a dead a- 
nimal, cauſes in its muſcles, will not compare it to 
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what contraction, whether voluntary c or excited, 15 ir- 
Titation, he may ſee in a living one. | 
9. If muſcular motion depends on the influx of the | 
nervous liquid, the inſtantaneous contraction of a2 
muſcle, when the mind wills to make it act, ill be 
eaſily underſtood from the nerves being always full of 
their liquor (5 58. 66. a. 
10. If either the nerves of any muſcle do not fur- 
niſh a ſufficient quantity of their liquor, or if the fi- 
bres of a muſcle become too eaſily diſtractile, ſuch a 
muſcle will be inactive or paralytic. 
11. If too great à quantity of the liquor =p whe | 
nerves is determined to a muſcle or muſcles, by any 
| cauſe which the mind cannot command, ſuch muſcle 
or muſcles will be convulſed. 
12. If the motion of the liquid of the nerves is 
not uniform, but by diſeaſe becomes irregular, an al- 
ternate relaxation and contraction of muſcles may be 
the conſequence. Hence trembling palſies, chorea 
Sancti Viti, &c. Hence alſo the convulſive tremors 
which animals have when they loſe much blood. 
13. Though the nerves may not furniſh ſo much 
liquor as may be ſufficient to make muſcles contract 
with ſtrength enough to overcome the reſiſtances to 
their actions, yet there may be a ſufficient quantity 
of liquor in the nerves to allow the impreſſions of 
objects to be conveyed to the /enſorium. This may 
be one cauſe of a member's being ſometimes ſenſible 
after it cannot be moved. 
14. Unleſs the liquor of the nerves acquires ſome 
energy in the brain, which we have no reaſon to 
think the circulation of the fluids in the veffels can 
give it, or unleſs it has other properties than what 
we can diſcover in it, or unleſs. there is an agent re- 
- gulating its momentum and courſe to different parts 
which we are not conſcious of; if ſome of theſe, I; 
ſay, do not obtain, the action of the heart continuing 
of equal force to propel our liquors, notwithſtanding 
all the reſiſtances that are to it, is not to be 5 Al 
| 15, 
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15. All muſcles, but eſpecially the heart, continue 
to contract in an irregular way, after they are cut a- 
way from the animal to whom they belonged ;. 
which may be owing to the liquors continuing to 
flow in the ſmall veſſels, and being poured irregularly 
into the muſcular fbrille "Bp 
16. It is ſaid that a muſele cut out of the body 
continues ſome time to be capable of contraction; 
whereas, by tying its arteries or nerves, while it is 
otherwiſe entire in the body, it loſes its contracting 
power, which therefore does not depend on theſe or- 
gans, the arteries or nerves. 5 . 
The loſs of the power of acting, when the arteries. 
or nerves are tied while the muſcle is in the body, is 
denied by ſome who made the trial; and it might 
be expected, that the motion of a muſcle would be 
more conſpicuous where there is no reſiſtance to it, 
as is the caſe when it 1s cut away from all the parts. 
it is connected with, than when its connection remains. 
with parts reſiſting its contractile efforts 
* 17. After the heart, or any other muſele cut away | 
from an animal, has ceaſed to contract, its contrac- 
tion may again be reſtored, by breathing upon it, or 
pricking if with any ſharp inſtrument. That heat or 
pricking ſhould, by their ffimulus ($ 66. E.), occaſion 
contraction in a living creature, may be underſtood; 
but how they ſhould have the ſame effect in a muſcle 
ſeparated from an animal, I know not. : | 
68. Some have thought the ganglions of nerves 
(5 18, 19, 20.) to be glandular, and to perform a ſe- 
eretion.—Others, from their firm texture, ſuppoſe 
them to be muſcular, and to ſerve to accelerate the 
motion of the liquor .in the nerves which proceed 
from them; but as no proof is offered of either of 
theſe opinions, they cannot be maintained. —Others. 
would make them ſerve, 1. To divide a ſmall nerve 
mto many nerves, and by theſe means to increaſe the 
number of nervous. branches. 2. To make nerves. 
come conveniently by different directions to the paits 
to which they belong. 3. To reunite ſeveral ſmall _ 
es TT nervous. 
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nervous fibres into one large nerve. Since no proof 


is brought that theſe three things cannot be done 
without the interpoſition of a ganglion, but, on the 
contrary, we ſee them performed where there are no 


ganglions, we muſt continue to acknowledge igno- 


france concerning the uſes of theſe knots, the gan- 


A 


PCS * 


. 


er 


Or Tux PARTICULAR NERVES. 


1 % 4 - 


Is generally faid, that there are forty pair of 


nerves in all; of which ten come out from the 
ephalon, and the other thirty have their origin from 
e ſpinal marrow. % 8 
Of the ten pair of nerves which come from the en- 


cephalon, the firſt is the OLFACTORY, Which long 


had the name of the mammillary proceſſes of the 
brain, becauſe in the brutes, cows and ſheep, which 


were moſt commonly difſeted by the ancients, the, 
anterior ventricles of the brain are extended for- 
wards upon theſe nerves, and adhere ſo firmly to 
them, that they ſeem to make the upper ſide of the 
nerves. Each of them being large, where it begins 
to be ſtretched out, and gradually becoming ſmaller 


as it approaches the cribriform bone, was imagined 
to reiemble a apples Thoſe who miſtook the ven- 


tricles for part of the nerves, obſerving the cavity in 


them full of liquor, concluded, that theſe olfactory 


nerves ſerved to convey the ſuperfluous moiſture of 


the brain to the holes of the ethmoid bone through 
which it paſſed into the noſe. But in man, the ven- 
tricles of whoſe brain are not thus extended forwards, 
theſe nerves are ſmall, long, and without any cavity, 
having their origin from the corpora ſtriata, near the 
part where the internal carotid arteries are about to 


| ſend off their branches to the different parts of the 


brain; and in their courſe under the anterior lobes 
of the brain, which have each a depreſſion made for 


- 


lodging 


ments, to paſs through the little holes in that bone 
3 a branch of the fifth pair of 


and, being joined | | 
nerves, are ſpread on the membrane of the noſe. . 


The tender ſtructure and ſudden expanſion of theſe 
nerves on ſuch a large ſurface, render it impoſſible to 
trace them far; which: has made ſome authors deny 
them to be nerves : But when we break the circum- 


ference of the cribriform lamella, and then gently 


raiſe it, we may ſee the diſtribution of the nerves _ 


ſome way on the membrane of the noſe. 


The contrivance of defending theſe long ſoft nerves 


from being too much preſſed by the anterior lobes of - 
the brain under which they lie, is ſingular; becauſe . 
they have not only the prominent orhitar. proceſſes of 

the frontal bone to ſupport the brain on each ſide, 
with the veins going into the longitudinal fnus, ad 


other a.-.chments bearing it up, but there is a groove 
ſormed in each lobe of the brain itſelf for them to 


lodge in.—Their ſplitting into ſo many ſmall branches 
before they enter the bones of the ikull, is likewiſe 


peculiar to them; for, generally, the nerves come 


from the brain in diſgregated filaments, and unite ' 
into cords, as they are. going out at the holes of the 
bones. This contrivance is. the beſt for anſwering * 
the purpoſe they are deſigned for, of being the organ 
of ſmelling z for, had they been expanded upon the 
membrane of the noſe into a medullary web, ſuch as 


the optic nerve forms, it would have been too ſenſi- 
ble to bear the impreſſions of ſuch objects as are ap- 


plied to the moſe;. and a diſtribution in the more 


common way, of a cord ſending off branches, would 


not have been equal enough for ſuch an organ of ſen- 


The 2d pair of nerves, the OPTIC, riſing from 
the thalami ner vorum opticorum, make a large curve 
outwards, and then run obliquely inwards and for- 


- 


wards, till they unite at the fore-part of the ſella Tur- 
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lodging them, the buman olfactory nerves become 
larger, till they are extended to the cribriform bone; 
where they ſplit into a great number of ſmall fila- . 
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cica ; then ſoon divide, and each runs obliquely for- 
wards and outwards, to go out at its proper hole in 
the ſphenoid bone, accompanied with the ocular ar- 
tery, to be extended to the globe of the eye, within 
Which each is expanded into a very fine cup-like web, 
that lines all the infide of the eye as far forwards as 
the ciliary circle, and is univerſally known by the name. 


5 of retina. | | 


Though the ſubſtance of this pair of nerves ſeems. 
to be blended at the place where they are joined; 
yet obſervations of people whoſe optic nerves were 
not joined, and of others who were blind of one eye, 
from a fault in the optic nerve, or in thoſe who had 
one .of their eyes taken out, make it appear, that 
there is no ſuch intimate union of ſubſtance ; + the 
optic nerve of the affected fide only being waſted, 
while the other was large and plump. And the fame 
_ obſervations are contradictory. to the doctrine of 2 
decuſſation of all the nerves (F 8.) ; for the diſeaſe | 
could be traced from the affected eye to the origin 
of the nerve on the ſame fide. In many fiſhes, in- 
deed, the doctrine of decuffation is favoured; for 
their optic nerves plainly croſs each other, without a- 
ny union at the part where they are joined in men 
and moſt quadrupeds. | „ po 
Theſe people whoſe optic nerves were not joined, 
having neither ſeen objects double, nor turned their 
eyes different ways, is alſo a plain proof, that the 
conjunction of the optic nerves will not ſerve to ac- | 
count for either the uniform motions of our eyes, 
or our ſecing objects ſingle with two eyes, though it 
may be one cauſe of the remarkable ſympathy of the 
one eye with the other in many ile k. Fs | 
The retina of a recent eye, without any prepara- 
tion, appears a very fine web, with ſome blood- | 
veſſels coming from its centre to be diſtributed on it 
but after a good injection of the arteries that run in 
the ſubſtance of this nerve, as is common to other 
nerves, it is with difficulty that we can obſerve its. 
nervous medullary ſubſtance.— The ſituation. of og 
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the ghar: 


Jes, may be loſt to one or both eyes. 

The THIRD PAIR riſe from the. anterior part 
of the proceſſus annularis, and, piercing the dura ma- 
ter a little before, and to a ſide of the ends of the 


poſterior elinoid proceſs of the ſphęnoid bone, run a- 


long the receptacula, or cavernous finuſes, at the fide of 


the ephippium, to get out at the foramina :Jacera-;. af- 


ter which, each of them divides into branches, of 
which one, after forming a little ganglion, is diſtri- 
buted to the globe of the eye; the others are ſent to 
the muſculus rectus of the palpebra, and to the attol- 
tens, adductor, deprimens, and obliquus minor muſeles 
of the eye-ball. 'Theſe muſcles being principal in- 
ſtruments in the motions of the eye-lid and eye- ball, 
this nerve has therefore got the name of the motor 
oculi.—I have frequently obſerved in convulſions the 
eye-lids widely opened, the cornea turned upward and 
outwards, and the eye-balls ſunk in the orbit; which 


well deſcribed the conjunct action of the muſeles 
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which this pair of nerves ſerves.—The diſtenſion of 


a conſiderable branch of the carotid, which paſſes o- 
ver this nerve near its origin on each fide, may poſ- 
ſibly be the reaſon of the heavineſs in the eye - lids 
and eyes, after drinking hard, or eating much. 


The FOURTH PAIR, which are the ſmalleſt 


nerves of any, derive their origin from the back-part 
of the baſe of the zeffes ; and then making a long 
- courſe on the fide of the annular protuberance, enter 

the dura mater a little farther back, and more exter- 
nally than the third part, to run alſo along the recep- 


zacula, to paſs out at the foramina lacera, and to be 


entirely ſpent on the muſculi trochleares, or ſuperior 


oblique muſcles of the eyes. Theſe muſcles being 


employed in performing the rotatory motions, an 

the advancement of the eye-balls forward, by which 
_ ſeveral of bur paſſions are expreſſed, the nerves that 
_ ſerve them have got the name of PATHETICI— 
Why thefe ſmall nerves ſhould be brought ſo far to 
this muſcle, when it could have been ſupplicd eafily 
dy the motor oculi, I know not 3 
The FIFTH PAIR are large nerves, riſing from 


the annular proceſſes where the medullary proceſſes 
of the cerebellum join in the formation of that uber, 


to enter the dura mater near the point of the pe- 
trous proceſs of rhe temporal bones; and then fink- 


ing cloſe by the receptacula at the ſides of the ella 


_ Turcia, each becomes in appearance thicker, and goes 
out of the ſkull in three great branches. 


: "Phe Brit branch of ie Sich is the OPHT HAT 


MIC, which runs through the foramen lacerum to the 
orbit, having in its paſſage thither a connection with 


the fixth pair. It is afterwards diſtributed to the 


ball of the eye with the third, to the noſe, along 
with the olfactory, which the branch of the fifth that 


paſſes through the foramen orbitarium internum joins, 


as was already mentioned in the deſcription of the 


firſt pair. This ophthalmic branch likewiſe ſupplies | 
the parts at the internal canthus of the orbit, the 


glandula lacrymalis, fat, membranes, muſcles, and te- 


guments, 


- 
* 


\ T * 
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guments of the eye-lids ; its longeſt fartheſt extend- 


ed branch paſſing through the foramen fuperciliare of 
the os frontis, to Fo diltrjbuted to the forehead. it 
The ſmall fibres which this firſt branch of the fifth 
and the third pair of nerves ſend, to the eye-ball, be- 
ing ſituated on the optic nerve, and, after piercing 
the ſclerotic coat, running along the choroid; coat on 


1 


the outſide of the retina in their courſe to the wwvea 


or iris, may be a cauſe of the ſympathy between the 


. optic nerve and the uvea ; by wbich we more readily 


acquire the habit. of contracting the iris, and there- 
by leſſen the pupil, when toe ſtrong light is exelud- 
ed; and, on the contrary, enlarge the pupil, when 


the light is tee faint.— This, with the ſympatbhß 


which muſt arife from ſome of the nerves of t 
membrane of the noſtrils, being derived from thi 


firſt, branch of the fifth pair of nerves, may alſo be 


the cauſe, why an- irritation of the retina, by too 
ſtrong light, may produce ſneezing, as if a ſimulus 


had been applied to the membrane of the noſe it- 


felf ;—why preſſing the internal canthus of the or- 
bit, ſometimes ſtops ſneezing; why irritation of the 
noſe or of the eye cauſes the eye - lids to ſhut. con- 
vulſively, and makes the tears to flow plentifully ; 
and why medicines put into the noſe, do often great 
ſervice in diſeaſes of the eyes. In the megrim, all 


the branches of the nerve diſcover themſelves to be 


affected: For the forehead is racked. with pain, the 
eye-ball is pained, and feels as if it was ſqucezed, 
the eye- lids ſhut: convulſively, the tears trickle down, 
and an uneaſy heat is felt in the noſe. Hence we 


can underſtand where external medicines will have 


the beſt effect, when applied to remove this diſeaſe, 
to wit, to the membrane of the noſe, and to the 
forehead; hy alternate preſſure near the ſuperci- 
liary hole of the frontal bone, or ſneezing, ſome- 
times gives immediate relief in the megrim; — hy 
the ſight may be loſt by an injury done to the ſapra- 
orbitar branch how it may be reſtored by agitation 
of that branch of this nerve. F NY 5 
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The ſecond branch of the fifth pair of nerves may 
be called MAXILLARIS SUPERIOR, from its 
ing Prinepall che Rar n en, 1 
Soes out at the round hole of the ſphenoid bone, and 
ſiends immediately one branch into the channel on 
the top of the antrum maxillare; the membrane of 
which and the upper teeth are ſupplied by it in 
its paſſage. As this branch is about to go out at 
the foramen orbitarium externum, it ſends a nerve 
through the ſubſtance of the or maxillare to come out 
at Stenꝰs duct, to be diſtributed to the fore-part of 
the palate; and what remains of it eſcaping at the 
external | orbita# hole, divides into a great many 
branches, that ſupply the cheek, upper lip, and no- 
ſtril.— The next conſiderable aneh of the ſiperior 
marxillary nerve, after giving branches which are re- 
flected through the ſixth hole of the ſphenoid bone, to 
join the intercoſtal where it is paſſing through the 
| ſkull with the carotid artery, and the portia dura'of 
the ſeventh pair, as it paſſes through the os perroſum, 
is ſent into the noſe by the hole common to the pa- 
late and ſphenoidal bone; and the remaining part Uf 
this nerve runs in the palato- maxillaris canal, giving 
off branches to the temples and pterygoid muſcles, 
and comes at laſt into the palate to be loſt.— Hence, 
the ach in the teeth of the upper jaw occaſions a 
gnawing pain, deep-ſeated in the bones of the face, 
with ſwelling in the eye-lids, cheek, noſe, and upper 
lip; and, on the other hand, an inflammation in theſe 
parts, or a megrim, is often attended with ſharp pain 
in the teeth. Hence, an obſtruction in the duct of 
the maxillary ſinus, which obliges the liquor ſecreted 
there to find out a preternatural route for itſelf, may 
be occaſioned by the pain of the teeth. Hence, the 
upper lip often ſuffers when the palate or noſe is ul · 
cerated. 7 Cͤ 8 
The third or MAXILLARIS INFERIOR branch 
of the fifth pair going out at the oval hole of the 
ſphenoid bone, ſerves the muſcles of the lower jaw, 
and the muſcles ſituated between the 'os hyoides and 
St EO go | Fav: 
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jaw : All the ſalivary glands, the amygdate, and the 


ite external ear, have branches ſrom it: It has a large 
it branch loſt in the tongue, and ſends another through 
and the canal in the ſubſtance of the lower jaw to ſerve 


all the teeth there, and to come out at the hole in 


95 the fote-part of the jaw, to be loſt in the chin and 
in under-Iip.— Hence, a convullive contraction of the - 
2 5 muſcles of the lower jaw, or the mouth's being in- 
TOM voluntarily ſhut, a great flow of ſpittle or ſalivation, 


ga pain in the ear, eſpecially in deglutition, and a 
ret ſwelling all about the throat, are natural conſequen- 


4 ces of a violent irritation of the nerves of the lower 
the l {0 1 . i ; = z = * 9 D : Td N 
any teeth in the tooth- ach; and pain in the teeth and 
not ear, is as natural a conſequence of an angina. —Hence, 
ot alternate prefſure on the chin may ſometimes relieve 
107% * 4,7 0 a "ea 7 a 8 >; 
18. the violence of a tooth-ach.— Hence, deſtroying the 
bs nerves of a tooth by actual or potential cauteries, or 
ths pulling a carious tooth, ſo often removes immediate- 
of iy all theſe ſymptoms. Hence, no cure is to be 
1 found for ſome ulcers in the upper or lower jaw, but 
, . 


by drawing a tooth. — Hence, in cancers of the up- 
Se per lip, the falivary glands are in danger of being af- 


ing fected, or the diſeaſe may be accafioned to the lip by 
les, W its beginning in the glands. —Perhaps the ſympathy 
Tos of the organs of taſting and ſmelling may, in Tome 
18 meaſure, depend on their both receiving nerves from 
per The SIXTH PAIR, which is the ſmalleſt except _ 
vaſe the fourth, riſes from the fore-part of the corpora pm 
a, ramidatia ; and each entering the dura mater fome 
of way behind the poſterior clinord proceſs of the ſphe- 
Tod notd bone, has a long courſe below that membrane, 
nay and within the receptaculim at the fide of the ſella 
the Turcica, where it is immer ſed in the blood of the re- 
ul- ceptacle; but for what purpoſe I am ignorant. It 
EF goes afterwards out at the foramen larerum into the 
ly orbit, to ferve the abductor muſcle of the eye.—A 
the defeck in this nerve may therefore be one cauſe of a 
ret firabiſmus.—In the paſſage of this nerve below the 
Fr dura mater, it Tres very 9 to the internal 2 5 
; POE b | "47 +> © IE 
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rotid artery, and to the ophthalmic branch of the fifth 


pair of nerves. At the place where the ſixth pair is 


- contiguous to the carotid, a nerve either goes from 


each of them in an uncommon way; to wit, with the 
angle beyond where it riſes obtuſe, to deſcend with 


the artery, and to form the beginning of the inter- 
coſtal nerve, according to the common deſcription; 
or, according to other authors, this nerve comes up 


from the great ganglion of the intercoſtal, to be joined 
to the ſixth here. > 3 _— EY 


The arguments for this latter-opinion are, That, 
according to the common doctrine, this beginning of 
the interegſtal nerve, as it is called, would riſe in a 
manner not ſo ordinary in nerves. In the next place, 


it is obſerved, tha: the ſixth pair is larger nearer to 
the orbit, than it is before it comes to the place 


where this nerve is ſaid to go off; and therefore, it 


is more probable, that it receives an addition there, 


rather than gives off a branch. Laſtiy, It is found, 
that upon cutting the interegſtal nerves of living ani- 
mals, the eyes plainly were affected; they loſt their 


bright water; the gum, or gore, as we call it, was 
ſeparated in greater quantity; the pupil was more 


contracted; the cartilaginous membrane, at the in- 


ternal canthus, came more over the eye; and the eye- 
ball itſelf was diminiſhed. ; 1 


Io this it is anſwered, in defence of the more com- 


mon doctrine, ½, That other branches of nerves 


ago off in a reflected way, as well as this does, ſup- 


that the reflection would rather be greater, if it is 
thought to come up from the intercoſtal to the ſixth. 
2dly, It is denied that this nerve is for ordinary thick- 
er at its fore than its back part; and if it was ſup- 


poſed to be thickeſt nearer to the orbit, the concluſion 


made above could not be drawn from this appearance, 


becauſe other nerves enlarge ſometimes where there 


is no addition made to them, as in the inſtance al- 


ready mentioned of the trunk of the fifth pair while 
- below the dura mater. 3dly, The en, on 
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living animals ſhew indeed, that the eyes are affect- 
ed, upon cutting the intercoftal nerve, but not in the 
way which might have been expected, if the inter- 
egal had furniſhed ſuch a ſhare of the nerve that 
goes to the adductor muſcle of the eye; for it might 
have been thought, that this muſcle would have been 
ſo much weakened immediately upon cutting the in-. 
terceſtal, that its antagoniſt the adductor would have 
greatly prevailed over it, and have turned wes 
ſtrongly in towards the noſe; which is not ſaid to be 
a conſequence of this experiment. So that the argu- 
ments are ſtill equivocal; and more obſervations and 
experiments muſt be made, before it can be deter- 
mined with certainty, whether the ſixth pair gives or 
receives a branch here. In the mean time, I thall' 
continue to ſpeak about the origin of the ziterceftal 
with the generality of anstomiſtis. 
At this place where theintercoſtal begins, the fifth 
pair is contiguous and adherent to the. ſixth; and it 
is generally ſaid, that the ophthalmic branch of the 
fifth gives a branch or two to the beginning of the 
intercoſtal, or receives ſuch from it. Others deny 
any ſuch communication between them; and thote 
who affirm the communication confeſs, that in fome 
ſubjects they could not fee it. After examining the 
nerves here in a great many ſubjeCts, I cannot deter- 
mine whether or not there are nervous filaments. 
goigg from the one to the other. Sometimes I have 
thought that I traced them evidently ; at other times I 
obſerved, that what I diſſected for nervous filaments 
was collapſed cellular ſubſtance; and in all the ſub- 
jects where I had puſhed an injection ſucceſsfully in- 
to the very ſmall arteries, I could only obſerve a plex> 
5 of veſſels connecting the one to the other. In any 
of theſe ways, however, there is as much connection 
as, we are afſured from many experiments and ob- 
ſervations on other nerves, is ſuthcient to make a very 
great ſympathy arnong the nerves here. Poſſibly the 
appearances in the eyes of dogs, whoſe intercoſtal 


nerves were cut, might be owing to this ſympathy. 
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The SEVENTH PAIR comes out from the late. 
ral part of the annular proceſs, behind where the * 
medullary proceſs of the cerebellum are joined to that t! 


fuber ;. and each being accompanied with a larger ar- tf 
terry than moſt other nerves; enters the internal meatus - pl 
auditorius, where the two large bundles of fibres, of e. 
which it appeared to conſiſt within the ſcull, foon MW 
| ſeparate from each other; one of them entering by Al 
ſeveral ſmall holes into the weftible, cochlea, and femi- MW 
circular canals, is ſtretched on this inner camera of the te 
car in a very ſoft pulpy ſubſtance; and being never fe 
ſeen in the form of a firm cord, ſuch as the other MW 0 
parcel of this and moſt other nerves become, is called 4 
PORTIO MOLLIS of the auditory nerve. b 
Ihe other part of this ſeventh pair paſſes. through MW ®2 
Galen's. foramen caecum, or Fallopius's aquæduct, in its P 


.crooked paſſage by the ſide of the Zympanum ; in 8 
 which-paſſage, a nerve ſent from the lingual branch MW \ 
of the inferior maxillary nerve, along the outſide of k 
the tuba Euftachiana, and croſs the cavity of the 
tympanum, where it has the name of. chorda tympani, 0 
is commonly ſaid to be joined to it. The very acute 
angle which this nerve makes with the fifth, or the b 
_ - © ſudden violent reflection it would ſuffer on the ſup- MW * 
poſition of its coming from the fifth to the ſeventh, h 
appears unuſual; whereas, if we ſuppoſe that it comes 1 
from the ſeventh to the fifth, its courſe would be 5 
more in the ordinary way, and the cherda tympani } 
would be eſtcemed a branch of the ſeventh pair going \ 
10 join the fiſth, the ſize of which is increaſed b 
this acquiſition. This ſmaller bundle of the ſevent P 
gives branches to the muſcles of the malleus, and to 7 
the dura mater; while it paſſes through the bony 
crooked canal, and at laſt comes out in a firm chord | 
named PORTIO DURA, at the end of this canal, | 
between the /{5/oid and maſtoid proceſſes of the tem- 
poral bone, giving immediately filaments to the little MW © 
__ oblique muſcles of the head and to thoſe that riſe P 
from the ſtyloid proceſs. It then pierces through the W f 
_ parotid gland, and divides into a great many WA = 
17 | | whic 
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Which are diſperſed in the muſeles and teguments 


that cover all the fide of the upper part of the neck, 


the whole face and cranium, as far back as the tem- 
ples, including a conſiderable part of the external 
ear. Its branches having thus a conſiderable con- 
nection with all the three branches of the fifth pair, 

and with the ſecond cervical, occaſion a confiderable. 
Ae of theſe nerves with it. — Hence in the 


tooth-ach, the pain is ſometimes very little in the af- 


fected tooth, compared to what it is all along the ſide 
of the head, and in the ear.— Hence probably the 
relief of the tooth-ach from bliſters applied behind or 
before the ear, or by a hot iron touching the aue 
of the ear. By this communication or connection 
poſſibly too it is, that a vibrating ſtring held between 
one's teeth, gives a ſtrong idea of found to the perſon 
who holds it, which nobody elſe can perceive.— 
Perhaps too the diſtribution of this nerve occaſions 
the head to be ſo quickly turned upon the impreſſion 
of found on our 
The EIGHTH PAIR of nerves riſe from the lateral 
baſes of the corpora olivaria in difgregated fibres; and 
as they are entering the anterior internal part of the 
holes common to the os occipitis and temporum, each 
is joined by a nerve which aſcends within the dura 
mater from the tenth of the head, the firſt, ſecond 
and inferior cervical nerves : This every body knows 
has the name of the NERFUS ACCESSORIUS. 
When the two get out of the fcull, the accgſorius ſe- 
parates from the eighth, and, deſcendin 
outwards, paſſes through the "Bane a en muſcle, 
to which it gives branches, and afterwards terminates 
in the frapezius and rhombaid muſcles of the ſcapula. 
In this courſe it is generally more or leſs joined by the 
ſecond cervical nerve. Why this nerve, and ſeveral 
others which are diſtributed to muſcles, are made to 
pierce through muſcles, which they might have only 
Palle& Hearts, 'T av ave now PE Eh IEEE 
The large eighth pair, ſoon after its exit, gives 
nerves to the tongue, /arynx, pharynx, and ganglion 
| „ BEDS: - 1 of 


_ obliquely 
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of the interce/tal nerre, and being disjoined from the 
ninth and intercoſtal, to which it adheres cloſely ſome 


way, runs ſtraight down the neck behind the inter- 
nal jugular vein, and at the external fide of the caro- 


tid artery. As it is about to enter the zhorax, a large 


nerve goes off from the eighth of each ſide: This | 


branch of the right-ſide turns round from the fore 
to the back- part of the ſubclavian artery, while the 
branch of the left-fide turns round the great curve of 
the aorta, and both of them mounting up again at 


the ſide of the &/ophagns, to which they give branches, 


are loſt at laſt in the /aryax. Theſe are called the 
RECURRENT nerves, which we are deſired to ſhun 


in the operation of bronchotomy, though their deep ſi- 


tuation protects them ſufficiently.— The muſcles of 


the larynx, being in a good meaſure ſupplied with 


nerves from the recurrents, it is to be expected, that 
the cutting of them will greatly weaken the voice, 
though it will not be entirely loſt, ſo long as the ſuperior 
branches of the eighth pair are entire. Why the re- 


current nerves rife ſo. low from the eighth pair to go 
round a large artery, and to have ſuch a long courſe 


upwards, I know not. 5 „„ 
The eighth pair, above and at or near the place 
where the recurrent nerves go off from it, or frequent - 
ly the recurrents themſelves, ſend off ſmall nerves to 


the pericardium, and to join with the branches of the 


intercoſtal that are diſtributed to the heart; but their 


ſize and ſituation are uncerta smn. 
After theſe branches are ſent off, the par vagum on 


— 


each fide deſcends behind the great branch of the tra- 
chea, and gives numerous filaments to the lungs, and 


ſome to the heart in going to the &/ophagus. The 


one of the left ſide running on the fore part of the 


Alen ache, communicates by ſeveral branches with 
the right one in its deſcent to be diſtributed to the 


ſtomach: The right one gets behind the &/ophagus, 
where it ſplits and rejoins ſeveral times before it 


arriyes at the ſtomach, to which it ſends nerves; and 


then being joined by one or more branches from the 


left⸗ 


— 


On 


two intergoſtals. 
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jeft- trunk, they run towards tlie cæliac artery, there 


to join into the great ſemilunar ganglion formed by the 
From the diſtribution of this par vagum, we 110 
learn how tickling the fawces with a feather or any ſuc 


ſubſtance, excites a nar/za and inelination to vomit 3 - 
vhy coughing occaſions vomiting, or vomiting raiſes a a 
cough. Hence we fee how the nervous a/fthma and 
the tiſſic convulſeva, chincough, are attended with a 


ſtraitening of the g/attis 5—why food difficult to digelt 
occaſions the ab to weakly people; and why eme- 
tics have frequently cured the ama very ſpeedily z-— 
why an attempt to vomit is ſometimes in danger e 
ſuffocating afhmatic people; hy the ſuperior ori- 


ſice of the ſtomach is ſo ſenſible, as to be looked on 


as the ſeat of the ſoul by ſame ;—why people ſubject 
to diſtenſions af the ſtomach; have fo often the fen+ 
ſation of balls in their breaſts and throats;—why: the 


globus hyſtericus is ſoa often attended with a violent 


ſtrangulat ion at the glotti. : 


the NINTH P41R- of be :fradabe 2m 


ferior part of the corpora pyramidalia, to go out of the 


ſcull at their. proper holes of the occipital bone. Af- 
ter their egreſs they adhere for ſome way firmly to 
the eighth and intercoſtal; and then fending a branch; 
that in many ſubjects is joined: with branches: of the 
firſt and ſecond cervical nerves, to be diſtrihuted to 
the thyroid gland and muſcles on the fore · part of the 
trachea arteria, the ninth is loſt in the muſcles: and 
ſubſtance of the tongue. Some have thought this 
nerve, and others have eſteemed: the third. branch of 


the fifth pair of nerves, to be the proper guſtatory 


nerve. I know no obſervation: or experiments to 


prove either opinion, or to aſſure us that both nerves 
do not ſerve ſor raflin 


ing and for the motion of the 
tongue. May not the diſtribution of this nerve td 
the muſcles below as well as above the af byoiater; 
contribute to their acting more uniſormly in de 

ſing the lower ja or head? 
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The TENTH PAIR riſes in ſeparate threads from 


the ſides of the /pinal marrow, to go out between the 
os occipitis and Firft vertebra of the neck. After each 


of them has given banches to the great ganglion of 


the intercoſtal, 8th, gth, and iſt cervical nerves, it 
is diſtributed to the ſtraight, oblique, and ſome of 

the extenſor muſcles of the head. Whether the name 
of the tenth of the head, or of the firſt vertebral, 
ought to be given to this pair of nerves, is of no ſuch 
conſequence as to deſerve a debate, though it has 
ſome of the marks of the ſpinal nerves, to wit, its 
being formed of filaments proceeding from both the 
fore and back part of the medulla, and a little gan- 
glion being formed where theſe filaments meet. 


e 


In the deſcription of the ſixth pair, I followed the 
uſual way of ſpeaking among anatomiſts, and called 


that the beginning of the intercoſtal nerve which 


comes out of the ſcull; and therefore ſhall here ſub- 
join a curſory deſcription of this nerve, notwithſtand- 
ing its much larger part is compoſed of nerves com- 
ing out from the ſpinal marrow. There is no greater 
incongruity in point of method to ſay, that the nerve 


we are deſcribing receives additions from others that 


have not been deſcribed, than it is to repeat in the 
deſcription of a great many nerves, that each of them 
gives branches to form a nerve which we are igno- 
rant of; which is all the difference between deſcri- 


bing the intercoſtal before or after the ſpinal nerves. 


Ihe branch reflected from the ſixth pair, joined 


poſſibly by ſome filaments of the opththalmic branch 
of the fifth, runs along with the internal carotid ar- 


tery, through the crooked canal formed for it in the' 
temporal bone, where the little nerve is very ſoft and 
pappy, and in ſeveral ſubjcCts divides and unites a- 


gain, and is joined by one or mote branches from the 


_ fith,- particularly of its ſuperior maxillary branch 
before it comes out of the ſcull. May the compreſ- 


fon of this nerve by the carotid artery when ftretch- 


ed during the ole, contribute to the diaſfale of the 


heart? As ſoon as the nerve eſcapes out of this bony 


canal, 
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canal, it is connected a little a e the eighth 


and ninth; then ſeparating from t 
to receive” additional nerves from them, it 


artery, communicating by branches with the cervi- 
cal nerves, and giving nerves to the muſcles that 


bend the head and neck. As the intercoſtal 


ſe, after ſeeming 


forms a. 
large ganglion, into which branches ſrom the tenth of 
the head, and from the firſt and ſecond cervical en- 
ter. From this ganglion the nerves come out again 
ſmall to run down the neck along with the carotid 


is about 


to enter the thorax, it forms another ganglion, from 
which nerves are ſent to the trachea and to the heart; 
theſe deſigned ſor the heart joining with the branches 
of the eighth, and moſt of them paſſing between the 


two great arteries and the auricles, to the 


ſubſtance 


of that muſcle. The intercoſtal after this \confilting 
of two branches, one going behind, and the other 
running over the fore-part of the ſubclavian artery; 
forms a new ganglion where the two branches unite 


below that artery, and then deſcending: along the 


ſides of the vertebræ of the thoraw;. receives 


branches 


from each of the dorſal nerves; which branches; ap 
ne 


pearing ta come out between the ribs, have 


given t 


name of intercoſtal to the whole: nerve. Where the 


addition is made to it from the fifth dorſal 


nerve; a 


branch goes off obliquely. forwards; which being 


joined by ſuch: branches from the - ſixth, 


: ſeventh; 


eighth, and ninth dorſal, an anterior trunk is formed, 
c muſculeſa, 
of the diaphragm, to form, along with the other in- 
tercoſtal and the branches of the eighth pair, à large 


and paſſes between the fibres of the app 


this ganglion, from which a great number of very 
| 22 threads run out to be extended on the 

ſurface of all the branches of thoſe two arteries, fo as 

to be eaſily ſeen when any of the arteries are ſtietch- 


ed, but not to be raiſed from them by diſſection: and 
thus the liver, gall-bladder, duodenum, pancreas, ſpleen, 


5 jejunum, 


| ſemilunar ganglion, ſituated between the cæliac and 
ſuperior meſenteric arteries; the roots of which are 
as it were involved in a fort of nervous net- work of 


— 
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Jejunum, ilium, and a large ſhare of the elle have 
their-nerves ſent from this great /olar ganglion or plex= 
us.—May the periſtaltic motion of the inteſtines de- 
pend in ſome meaſure on the 7 75 of the intercoſtal 
nerves through the diaphragm? 

Several fibres of this ganglion, running 30055 upon 
the aorta, meet with other nerves ſent from the poſ- 
terior trunk of the intercoſtal, which continues its 
courſe along the ſides of the verttbre ; they ſupply the 
glandule renales, kidneys „and zeftes in men, or ovaria 
in women; and then th y form a net-work upon the 
inferior meſenteric artery, where the nerves of the two 


98 4 


ſides meet, and accompany the branches of this arte- 


o7 to the part of the colon that lies in the left fide of 


e belly, and to the S re as far down as to the | 


lower. part of the pelvis. 


The intercoſtal continuing down by the gde of the 


vertebræ of the loins, is joined by nerves coming from 
between theſe vertebræ, and ſends nerves to the or- 
gans of generation and others in the pelvis, being 


even joined with thoſe that are ſent to the inferior 
extremities. 


The Sa arti: donne au TE, 


| Gon. which' this nerve has with the other nerves of 


| the body, may lead us to underſtand the following, 


and a great. many more phenomena :—Why' tickling 

the. noſe cauſes ſneezing. —Why the too great quan- 
tity of bile in the cholera occaſions vomiting as well 
as purging.— Why people vomit in colics, in inflam- 
mations, or other irritations of the liver, or of the 


ducts going from it and the gall-bladder.— Why a 


ſtone in the kidn 


irritating. thoſe organs, ſhould ſo much more frequent- 
ly bring on vomiting and other diſorders of the ſto- 
mach, than the ſtone, or any other ſtimulati 


in the bladder does. Why vomiting is a 172 ptom of 


danger after child birth, lithotomy, and other opera- 


tions on the parts in the peluis.— Why the obſtruc- 


eys, or ureters, or any other cauſe 


% 


ug cauſe. 


tions of the menſes are capable of occafioning ſtrangu- 


ſtomach-aches, and even 


Ade; 5 rn 88 
| ; convullions 
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convulſions in the extremities, Why veſicatories, ap- 


© I plicd from the ears to the clavicles of children labour- 

N ing under the tuſſis convulſeva, are frequently of great 
ſervice.— Why worms in the ſtomach or guts excite 

N an itching in the noſe, or grinding of the teeth. 

Why irritations in the bowels. or the belly occaſion 

; ſometimes. univerſal convulſions of the bodſ. 

2 The ſſpinal netrves riſe generally by a number of 

p diſgregated fibres from both the fore and back-part of 

© i the medulla ſpinalis, and ſoon after form a little knot E 
x or ganglion, where they acquire ſtrong coats, and ſn 
E are extended into firm cords. - They: are diſtinguiſhed. . _ 3% 
{ by numbers, according to the vertebræ from between 9 
5 which they come out; the ſuperior of the two bones 

f forming the-hole through which they paſs, being the 

one from which the number is applied to each nerve. 

I There are generally ſaid to be thirty pair of them; 
een of which come out between the vertebræ of the 

f neck, twelve between thoſe of the back, five between 

” thoſe of the loins, and fix, from the falſe vertebre. 

8 The FIRST CERVICAL. pair of nerves comes 

pi out between the firſt and ſecond: vertebræ of the neck; 
„and baving given branches to join with the tenth pair 


: Jof the head, the ſecond cervical and intercoſtal, and 
D to ſerve. the muſeles that bend the neck, it ſends its 
9 largeſt branches backwards to the extenſor muſcles of 
» he head and neck; ſome of which piercing throug 
1 theſe muſcles, run up on the occiput to be loſt in the | 

| teguments here; and many fibres of it advance ſo 
: far forward as to be connected with the „brit of the 
firſt branch of the fifth pair of the head, and of the 


of portio dura, of the auditory: nerve. Hence poſlibly it is 

8 that a clauus hyſtericus changes ſuddenly ſometimes 

2 from the fore-head to a violent pain and ſpaſm in the 

4 back-part of the head and neck. 

. The SECOND. CERVICAL is ſoon joined by 

f ſome branches to the ninth of the head and intercoſt: 
al, and to the firſt and third of the neck; then has a 

2 large branch that comes out at the exterior edge of 

5 the ferno-maſtoideus muicle, where it joins with the | 
5 %%% 8 acceſſoriu — _ .Y 
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 accefſorins of the eighth pair ; and is afterwardis dif. 


tributed: to. the plat mypbidder, teguments of the 


ſide of the neck and head, parotid gland, and exter- 


nal ear, being connected to the porizs dare of the au- 


Aditory nerve, and to the firſt cervical. The remain- 
_  pule and the extenfors of the neck and head. Gene- 


| ee ere is here ſent off to join the aece/ - 
Joriur pf 


e eighth pair, near the ſuperior angle of 


Jo the irritation of the branches of this nerve it 
Probably is, that, in an inflammation of the parotid 
__ gland, the neck is pained ſo far down as the clavicle, 

the head is drawn towards the ſhoulder of the affect- 


ed ſide, and the chin is turned to the other ſide.— 
In opening the external jugulat vein, no operator can 


promiſe not to touch ſome of the cutaneous branches 


of this nerve with the laneet ; which occaſions a ſharp 


* 


Prieking pain in the mean time, and a numbneſs of 


the ſkin near the orifice for ſome time after. 
The THIRD PAIR of the neck paſſes out be- 


_ tween the third and fourth cervical vertebræ; having 


immediately a communication with the fecond, and 


ending down a branch, which being e a 
#canch from the fourth cervical; forms the PHRE- 


VN nerve. This deſcending enters the #horax be- 


tween the ſubclavian: vein and artery; and then be- 
ng received into a groove formed for it in the pericar- 
_ dium, it has its courſe along this capſiela of the heart, 


till it is loſt in the middle part of the diaphragm. 


The right phrenic has a ſtraight courſe; but the left 


one is obliged to make a conſiderable turn outwards 
to go over the prominent part of the pericardinm, 


here the point of the heart is lodged. Hence in 
violent palpitations of the heart, a Yonge: acute 


pain is felt near the left-orifice-of the 


middle of the diaphragm ſcarce could have been fup- 
plied by any other nerve which-could have had ſuch a 
Rraight courſe as the phrenic has. If the ſubclavian 


ach. The 
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in. artery and vein hare any Freer e this nerve, FE do 
he not know it. T 


er- "Theother Waste of the wird varvitat nerve are 
Us diſtributed to the muſcles and teguments at the lower 
n. part of the neck and top of the ſhoulder, No won- 
a- W der then chat an inflammation of the liver or ſpleen, 
e- an abſceſs in the lungs adhering to the diaphragm, or 
% any other cauſe capable of irritating the diaphragm, 


of ſhould be attended with a ſharp pain on the top of the 
ſhoulder, as well as wounds, ulcers, c. of this 


1 muſcle itſelf If the irritation of this muſcle is very 

d violent, it may occaſion that convulſive contraction 

le, of the diaphragm which is called an HBiccougb; and 

* therefore an hiecough in an inflammation of the liver 

* has been juſtly declared to be an ill ſymptom. 

an An irritation of the'thoracic nerves which produces 

es ſneezing, may ſometimes free the phrenic nerves from 
Py any ſpaſm they occaſion; fo that fneezing fometimes <= 
of takes away the hiccough 3 ; and a derivation of the 
fluid of the nerves any other: way may do the ſame 

= thing: Or the hiccough may alſo be ſometimes cured, 

Ng by drawing up into the noſe the ſmoak of burning 

ad paper or other acrid fumes, ſwallowing pungent or 

a aromatic medicines, and by a ſurpriſe, or any other 

— ſtrong application of the mind in thinking, or in di. N 

5 tinguiſhing objects: 3 * when all theſe le F 


it has been put away by the briſk Aimulus of. a bliſter- 
ing plaſter applied to 17 5 back. | 1 
The FOURTH CERFTCAT. nerve, after fending 1 
off that branch which joins with. the third to form 
| the phrenic; and beſtowitig twigs or the muſcles, and 
glands of the neck, runs to the arnr-pit; where it 
meets with the FIFTH, SIXTH, and SEVENTH . 
cervicals, and FIRST DORSAL, that eſcape in the 
interſtices of the muſculi ſcaleni, to come at the arm 
pit, Where Wet join, ſeparate, and rejoin, in a way 
featce'to be ri expreſſed in words; and after gift 
ing ſeveral GH e nerves to the muſcles and tes 
guments which cover the thorax, they divide into ſe 
veral branches, to be Hffributed"to' all the parts of 


the 
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the ſuperior extremity. Seven of theſe branches [ 
{hall deſcribe under particular names. 
1. SCAPULARIS runs ſtraight to the cavitas ſemi- 


lunata of the upper ca of the ſcapula, which is a 
hole in the recent ſubject by a ligament being extend- 


ed from one angle of the bone to, the other, giving 


nerves in its way to the muſcles of the /capula. When 


it has paſſed this hole, it ſupplies: the ſupra ſpinatus 


muſcle; and then deſcending at the anterior root of 
the /pine of the ſcapula, it is loft in the other muſcles 


that lie on the dor/um of that bone. 


— 


2. ARTICULARIS finks downwards at the axills, 


to get below the neck of the head of the ar humeri, 
and to mount again at the back-part of it ; ſo that it 
_ almoſt ſurrounds the articulation, and is diſtributed 


to the muſcles that draw the arm back, and to thoſe | 


thatiraule It s,, CE Ras ty et 

3- CUTANEUS runs down. the fore-part of the 
arm near the ſkin, to which it gives off branches; 
and then divides on the inſide of the fore-arm into 
ſeveral nerves, which ſupply the teguments there, 


and on the palm of the hand. In opening the baſilic 


vein of the arm, at the ordinary place, the ſame 


ſymptoms ate ſometimes produced as: in opening the 


external jugular vein, and from a like cauſe, to wit, 
from hurting a branch of this cutaneous, nerve with 
the lancet. VVV 
4. MUSCULO-CUTANEUS, or perforans Caſſeri, 
paſſes through the coraco- brachialis muſcle; and after 
ſupplying the biceps flexor cubiti and brachieus internus, 
paſſes behind tbe tendon of the biceps,.and over the 
_ *cephalic vein, to be beſtowed on the teguments on- 
the outſide of the fore-arm and back of the hand. 


= 


vein, and cauſes pain and numbneſs for a ſhort time. 
5. MUSCULARIS has, a' ſpiral courſe from the 
alla, under the os humeri, and backward to the ex- 
ternal part of that bone, ſupplying, by the way the 


_ extenſor muſeles of the fore-arm, to which it runs 
between the two. brachiei muſcles, and within the | 
„ 3 05 | ſupinator 


7 


| This, nerve is ſometimes hurt in opening the cephalic | 


* 
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ſupinator radii longus.—At the upper part of the fore- 
arm, it ſends off a branch, which accompanies the 
ſupinator longus till it comes near the wriſt, where it 
paſſes obliquely over the radius, to be loſt in the back 
of the hand and fingers. — The principal part of this 
nerve pierces through the ſupinator radii brevis, to 
ſerve the muſcles that extend the hand and fingers, 
whoſe actions are not injured when the /upimater acts. 
6. UELNARIS. is extended along the inſide of the 
arm, to give nerves to the muſcles that extend the 
nds and to the teguments of the elbow; To- 
wards the lower part of the arm, it flants a little 
backward to come at the groove behind the internal 
condyle of the ar humeri, through which it runs to 
the ulna : In its courſe along this bone, it ſerves the 
neighbouring muſcles and teguments; and as it comes 
near the wriſt, it detaches a branch obliquely over the 
ulna to the back of the hand, to be loſt in che convex 
part of ſeveral fingers. Ihe larger part of the nerve 
goes ſtraight forward to the internal fide of the os pi- 
forme of the wriſt; where it ſends off a branch 
which ſinks under the large tendons in the palm, to 
go croſs to the other ſide of the wriſt, ſerving the 
muſculi lumbricales and intereſſei, arid at laſt terminat- 
ing in the ſhort muſcles of the thumb and fore-fin- 
ger. What remains of the ulnar nerve, after ſupply- 
ing the ſhort muſcles of the little finger, divides into 
three branches; whereof two are extended along the 
ſides of the ſheath of the tendons of the flexors of 
the little finger, to furniſh the concave. fide of that 
finger; and the third branch is diſpoſed in the fame 
way upon the fide of the ring finger next to the little 


finger, © 1555 44) 222”, 8 . 1 
When we lean or preſs on the internal condyle of 
the os humeri, the numbneſs and prickling we fre- 
quently feel, point out the courſe of this nerve. I 
have ſeen a weakneſs and atrophy in the parts which 
1 mentioned this nerve to be ſent to, after a wound 
in the internal lower part of the arm. 


* 
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7. RADIALIS accompanies the humeral artery 
do the bending of the elbow, ſerving the flexors of 
the cubit in its way; then paſſing through the prona- 


tor radii teres muſcle, it gives nerves to the muſcles 


on the fore · part of the fore-arm, and continues its 


courſe near to the radius, beſtowing branches on the 
circumjacent muſcles. Near the wtiſt, it ſometimes 


gives off a nerve which is diſtributed to the back of 


the hand, and the convex part of the thumb and ſe- 


veral of the kur. inſtead of the branch of the 


muſcular. The larger part of this nerve, paſſing be- 
hind the annular ligament of the wriſt, gives nerves 
to the ſhort muſcles of the thumb; and afterwards 
ſends a branch along each ſide of the ſheath of the 
tendons of the flexars of the thumb, fore- finger, 
mid-ſiuger, and one brane 


ee , ð ett ol nie, 
Though the radial nerve paſſes through the prana- 
Tor muſcle, and the muſcular nerve ſeems to be Kill 
more unfavourably placed within the /upineter brewis ; 

yet the action of theſe muſcles does not ſeem to have 
any effect in hindering the influence of theſe nerves; 
for the fingers or hand can be bended while pronation 
is performing vigoroully, and they can be extended 


while ſupination is exerciſed, ©. 


The manner of the going off of theſe nerves of the 


- fingers, both from the wnar and radial, is, that a 
ſingle b:anch is ſent from the trunk to the fide of the 
thumb and little finger fartheſt from the other 
fingers; and all the reſt are ſupplied y a trunk of a 
nerve, which ſplits into two ſome way before it comes 
as far as the end of the metacarpus, to run along the 
.  fides of different fingers that are -nearelt to each 
other. = 9s out hee es 30,08 
It might have been obſerved, that, in deſeribing the 
poſterior branches of the ulnar and muſcular nerve, l 
did not mention the particular fingers, to the convex 


part of which they are diſtributed. My reaſon fot 


- this omiſſion is, the uncertainty of their diſtribution; 


e branch to the fide of the ring - 
ſinger, next to the middle one, to be loft on the con- 


kot 


or Tu PARTICULAR NERVES. zez 


for though ſometimes theſe poſterior branches go to 
the ſamè fingers, to the concave part of which the 
anterior branches of the ulnar and radial are ſent, 


yet frequently oy are diſtributed otherwiſe. |...» 


The ſituation of: theſe brachial nerves in-the-axilla,. 
may let us ſee, how a weakneſs and atrophy may be. 
brought on the arms by long continued preſſure of 
crutches, or ſuch other hard ſubſtances on this part; 


and the courſe of them, from the neck to the arm, 
may teach us, how much better effects veſicatories, 


or ſtimulating nervous medicines, would have, when 


applied to the ſkin, covering the tranſverſe preceſſes 
of the wettebre of the neck, or at the axiſla, than 


when they are put between the ſhoulders, or upon 
the ſpinal proceſſes, in convulſions or palſies of the 


ſuperior extremities, where a fAimulus ig required. 


Tbe TWELFE DORSAL nerves of each fide, 
as ſoon as they eſcape from between the vertebræ, ſend 
2 branch forward to join the intercoſtal, by which a 
communication is made among them all; and they 
ſoon like wiſe give branches backwards tothe muſcles 
that raiſe the trunk of the body, their principal trunk 
being extended outwards to come at the furtow in 
the lower edge of each rib, in Which tbey run toward 


the anterior part of the Den, between the internal 


and external intercoſtal. muſcles, giving off branches 
in their courſe to the enen bay e of the b 
hora. K et : 

The FIRST- dorſal, as WAS: co ee is 
particular in this, that it contributes to ſorm the 
brachial nerves; and that the two branches of the in- 


tercoſtal, which come down 5 the thorax, orm th 


conſiderable ganglion with it. | 
The SIX lower dorſal nerves give branches to. aha 85 
diaphragm and abdominal muſcles. 


The BN T jane with cha, Sf übe, and 


beſtows nerves on the me words qadrnden lumborum 
and iliacut internus. 
May not the 6 of. all chaſe eee 


one Py why, the parts they ſerve act ſo uniform- 


| E V 
on 1 „ 


+ 
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ly and conjunRly i in reſpiration, and conſpire toge- 


ther in the convulſive motions of ; coughing, ſue-z- 
ing, &c.—The twitching ſpaſms chat b 


men, by an irritation on the branches of the lower 
dorſal nerves, are in danger of occaſioning a miſtake 


in practice, by their reſemblance to the colic, nephe 


ritis, &. The communications of theſe lower ones 
with the intercoſtals may ſer ve to explain the violent 
effort of the abdominal muſcles i in a op gone ad; in 

_ child: bearing. 5 

As the intercoſtal ts langer 4 in YO 3 ahi any 
whe: elſe, and ſeems to diminiſh gradually as it a- 
ſcends and deſcends, there is cauſe: to ſuſpect, that 
this is the trunk from 2 the ſuperior” and inferior 
pairs are ſent as branches. 


The FIVE LUMBAR. nates: n 440 dest 


municate with the intercoſtal and with each other, 
and give branches backwards to the loins. 


The FIRST communicates with the laſt dorſal, | 
ſends branches to the abdominal muſcles, to the ea. 


and iliacus, and to the teguments and muſcles on the 
fore-part of the thigh; while its principal branch 
joins with the other nerves, to form the crural nerve. 


The SECOND LUMBAR nerve paſſes through 
the pſras muſcle, and is diſtributed nearly in che ſame 


way as the formet; as is alſo the THIRD TE 


Branches of the ſecond, third, and Fourth, Anakin | 


one trunk, which runs along the fore- part of the 
pelvis ; and paſſing in the notch at the fore- part of 
the great hole common to the or pubic and iſchium, is 

nt on the adduffor muſcles,” and on the teguments 
on the inſide of the thigh. This nerve is called the 


 OBTURATOR or POSTERIOR EA 


NERVE. 


By-wnlted branches from the 2 feconil,eMrdyand 


fourth lumbar nerves, -a nerve is formed that runs a- 


long the pſoas muſcle, to eſcape with the external iliac ' 


. veſſels out of the abdomen, below the tendinous ar- 
| " cade of the external oblique e This Ai 
TW. | 7 1 


appen ſome. _ 
times in different parts of the muſcles of the abdo- | 


Il 


wy > wo _'/ 


4 „ © Hy wa, 7 
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e- i is named the INTERIOR CRURAL, is 
2— diſtributed principally to the muſcles and teguments 
e · on the fore-part of the thigh. A branch, however, 
9 of this nerve runs down che inſide of the leg to the © 
er upper part of the foot, keeping near to the vena fa. 
ke phena 5 in opening of which with a lancet at the 
be ancle, the nerve is ſometimes! hurt, and occaſions 
es ſharp pain at the time of the- en and owed 
nt neſs: afterwards.” 7 1 
in The remainder of the, nrtidambr and the fifth | 
voin in compoling the largeſt nerve of che due 
ny - which is Thos to be deſcribed; .- -: 


2= MU Whoever attends to the PFs" 2 ofe chal wakes 

at nerves, and of the ſpermatic veſſels and nerves upon 4 
or the p/eas muſcle, with the oblique paſſage of the wre- i 
1a ter over that muſcle, will not be ſurpriſed, that when { 
N= a tone is paſſing. in this. canal, or even when it is in- "F 


T, famed, the trunk of the body cannot be raifed ere, * & | 
without great pain; or that the ſkin of the thigh be- 
al, comes leſs ſenſible, and the thigh is drawn forward, 


as and that the teſticle often ſwells and is drawn con- 2 | 
he vulfively towards the ring of the abdominal muſcles. 8 
ch The SIXTH PAIR of che falſe VERTEBRA i 


e. conſiſt each of ſmall poſterior egg _ on the a 
gh Hips, and of large anterior branches. | 
ne W Ihe fr, /econd, and third, after coming chap | 
due three upper boles in the fore-parr of 1 — or ſa- 
up cum, join together with the fourth and fifth of the 1 
he loins, to form the largeſt nerve of the body, which is \ 
of well known by the name of the SC7ATIC or ISCHE 
is ATC nerve : This, after ſending large nerves to the 
its different parts of the pelvis, and to the external parts 
he of generation, and the podex, as alſo to the muſ- 
'L cles of the hips, paſſes behind the great uber of the 
oc 7/chium, and then over the gemini muſcles, to 
nd run down near to the bone Tae ed thigh at its back- 
a- part, giving off nerves to the neighbouring muſcles 
ac W and teguments. Some way above the ham, wbere it 
ar- has the name of the poplitaws: nerve, it ſends off a 


8 large branch chat paſſes 01 over the * and ſinking 
0 in 
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in among the. ante on the anterior e! part a 
of the leg, runs down to the foot, to be loſt in the 
upper part of the larger toes, ſupplying the neigh- 5 

bouring muſcles and teguments every where in its 


paſſage The larger branch of the ſetatic, after giy- x 
ing branches to the muſcles and teguments about the 


ham and knee, and ſending a large cutaneous nerve in 
down the calf: of the leg, to be loſt at laſt on the ; 
outſide of the foot, and upper part of the leſſer toes, 
ſinks below the gemellut muſcle, and diſtributes nerves 
to the muſcles on the back of the leg; among which 
it continues its courſe, till, paſſing bebind the inter- 
nal malleolus, and in the internal hollow of the 0 cal- 
cis, it divides: into the two plantar nerves: The in- 
ternal of which is diſtributed to the toes in the ſame 
manner that the radial nerve of the hand ſerves the 
concave fide of the thumb and fingers; and the ex- 
ternal plantar is divided and diſtributed to the ſole of 
the foot and toes, nearly as the ulnar nerve is in the 
_ of. the Hand, and in the concave. pars! of oral 
gers. 
ee ee of theſe, ce ok dee! abs ins 
Na extremities, pierce through muſcles. 
By applying what was ſaid of the nerves in gene- 
ral to the particular diſtribution of the nerves of the 
| ne extremitics, we may ſee how people with frac- 
tured legs, eſpecially where there are ſplinters, ſhould 
be ſubject to convulſive ſtartings of the fractured 
member. Why, upon tying the blood veſſels in an 
amputation of the leg, the patients ſhould ſometimes 
complain of violent pain in their toes; why ſuch 
patients ſhould alſo, be troubled with ſtartings h, 
for a conſiderable time after the amputation. of the 
diſeaſed limb, hen the ſuppuration is well advan- 
they ſhould complain of oo in the: cer ec 
occaſioned: the amputationz at 
The FOURTH, which, with the two-follo ing) 
is much ſmaller than the three ſuperior, ſoon is loſt 
„ in the ve ghee » urinaria en ben e rectum. Lark i 
: 1 A 5 FR 4 15 55 t 


> 
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The FIFT. H comes forward between the. extremi- 


ty of the os /acrum and coccygis, to be diſtributed prin- 0 


cipally to the levatores an.. 


The 81TH, which ſome think ts be'only ©pr6= - 
duction of the 67th mater, advances forward below 


the broad ſhoulders of-the-fir{t-bone of the 0s edtcygis,. 
and i is loft in the ſphincter ant, and Yeguinents, COyer- 
ing it. 
The 8 of the four laſt wa nerves, and 


of the firſt dorſal, which are beſtowed on the ſuperior 


extremities, and the two crurals, with the ſciatic, 


which are diſtributed to the . extremittes, are 


much larger proportionally to the parts they ſerve, 
than the nerves of the trunk of the body, and eſpe- 
cially of the viſcera, are; and for a very good reaſon, 
that, in the moſt common neceffary actions of life, a 

ſufficient quantity of fluid, on which the influence 
of 9 ſeems to depend, may be ſupplied to the 


muſcles there, which are obliged to pet form mare 
frequent and violent contractions than any other parts 


do.—The ſiae of the nerves of the inferior extenutics 
ſeems larger proportionally chan in the /uperyor ew. 


tremities 3 the infeniar ent remitias having the weight of 


the whole body to ſuſtain, and that frequently at a 
Foe bing injure ntage,—What the effect is of 5 —— 

injured, we ſec daily, when Js pol hap» 
pen, by itting wrong, to compreis the ſoiatic nerve. 
they are incapable for ſame time after to ſupport 
themſelves on the affected extremity; And this is ſtill 
more remarkable in the ſciatic ar | bip-goret, in Which 


rivals 1 ae. 
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H E receptaculum chyli of  Pecquet, or inn lac- 
1 teus of Van Horne, is a membranous ſomewhat 
pyriform bag, two-thirds of an inch long, one-third 


of an inch over in its largeſt part when collapſed ; 
ſituated on the firſt vertebru of the loins to the right 


of the aorta, a little higher than the right emulgent 
artery, behind the right inferior muſcle of the dia- 
phragm: It is formed by the union of three tubes, 
one from under the aorta, the ſecond from the inter- 
ſtice of the aorta and cava," the third from under the 
emulgents of the right fide: The /aFeal fac; becom- 


ing gradually-ſmaller-towards' irs upper part, is con- 


tracted into a ſlender membranous pipe, of about a 
line diameter, which is generally named the THO- 


RACIC DUCT. This paſſes betwixt the muſcular 


13 or inferior muſcles of the diaphragm, on 
e right of, and ſomewhat behind the aorta; then, 
being lodged in the cellular ſubſtance behind the 


Pleura, it mounts between the aorta and the vena a- 
25895, as far as the fifth vertebra of the thorax, where 
it is hid by the azygos, as this vein riſes forwards to 


join the deſcending or ſuperior cava; after which the 
duct paſſes obliquely over to the left ſide behind * 
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/ophagus, aorta defeendens, and the great .curyature - 
of the aorta, until it reaches the left carotid, artery 


behind which, on the left fide; of the &/opbagus, it 
runs to the, interſtice of the firſt; and ſecond vertebra _ 
of the thorax, where it begins to ſeparate from the 
carotid; ſtretching farther towards the left internak = 
jugular vein: by, a circular turn, Whoſe conyex part 
1s uppermoſt. At the top of this arch iti ſplits into two. 
for a line and an half; the ſuperior branch receiving 
into ĩt a large lymphatic veſſel irom the cervical glands, 
'This lymphatic, veſſel appears, by blowing air and 
injecting liquors into it, to have few valves. When 
the two branches ate again united, the duct continues 


its courſe, towards the internal jugular vein, behind 


which it deſcends; and, immediately at the left fide 

of the inſertion of this vein, enters the ſupexior poſ- 
terior part of the left ſubelavian vein, whoſe internal 
membrane duplicated, forms à ſemilunar valve that 
is convex externally, and covers two-thirds of the o- 
rice of the duct; immediately below this orifice, 4 
cervical vein from the miſſculi ſcaleni, enters the ſub- 
clavian. „ 3 Ts OC COS 7 5 


Co 


The coats of the ſac: and duct are thin tranſparent | 


membranes; from the inſide of Which, in the duct, 
ſmall ſemilunar valves are produced, moſt commonly 

in pairs; which are ſo ſituated ast allow: the paſſage 

of liquors upwards, but oppoſe their return in an op- 
poſite courſe. The number of theſe is generally ten 


- 


c ⁊ to no; 193 gut. 
This is. the moſt ſimple and common- courſe, ſitua- 
tion, and ſtructure of the receptaculum chyli and tho- 
racic duct; but having had occaſion to obſerve a va- 
riety in theſe parts, of different ſubjeQs, I ſhall ſet 
down the moſt remarkable of them. „„ 
The fac is ſometimes fituated lower down than in 
the former deſcription is not always of the ſame di- 
menſions; is not compoſed of the ſame number of 
ducts; and frequently appears to confiſt of ſeveral 
ſmall cells or ducts, inſtead of being one ſimple ca- 
vity. wo JJ; 88 
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> The — of the duct Is various in moſt bodies, 


| anSiv/ ſeldom uniform in the ſame! ſubject; but fre- 
quently ſudden enlargements or /accidl;-of it are ob- 
| fervable—The diviſtons which authors mention of 
© this duct are very uncertain! I have: ſeen it divided 
to two, whereof one branch climbed over the fore- 
Put of the gert at the eighth vertebra of the thorax, 
ad at che fifth ed behind tat artery," te, join 
che other branch which continued in the ordinaty 
edurſe;—The preeiſe vertebrir, where it begins t turit 
_ faiths left fide, is alſo uncertain.— Frequently it does 
not ſplit at its ſuperior arch; in which” cafe a large 
fac is found near its aperture into the ſubclavian 
rein.—Generally it has but ene oriſiee; though have 
feen two in one body, and three in another: Nay, 
ſometimes it divides into : two, under the curvature of 
the great artery; one goes to the right, another to 
the left ſubclavian vein; and T have found this duct 
_ diſcharging itſelf efitirely into the right ſubclavian.— 
1 mphatic veſſel which enters ns Tuperic arch, 
ſent from the thyroid gland.” ; 

Whether is not the fituation of 8 eee e 
cahbyli ſo much nearer the muſcular appendices of the 
diaphragm in men than in brutes, deſigned to ſup- 
ply the difadvantageous cdurſe the r muſt other. 
wiſe have in our erect poſture? or 

Does not the deſcent of the hs of the duct to the 
Sabri vein, and the opening of the lymphatic 
into the top of the arch, eee . e to ws ready ad- 
n 25 therchyle inte that vein? eee 
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3 minime bn plures eſſe W corporis 8 1 
ſtructura, et officium, etſi non aliunde quam ex beſtiis erte 
__ nunc tamen in n ſcholis accipiuntur, atque probantur. ' > 


Ant. M. Valſalua i in diſſert. Anatom. tertia. - 7 


Incidenda autem 8 quibus partes ine quarum actiones quæ 


rimus, eadem atque homini ſunt, aut certe ſimiles iis; ex uibus | 
ſine metu erroris judicare de illis hominis liceat. Quin et reliqua, 
i modo aliquam habeant ad hominem ſimilitudinem, * 
eunque fit, idonea ſunt ad aliquid ſuppeditandum. 
Albin . ad Harv 8 fe motu ede, 
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HE following ae wer crit 5 

among the papers of a phyſician late. 
1 e Tg and ſent by a friend of hig to 
ie bookſeller, with liberty to print them. 
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s the ſubject appeared uſeful, they w-ers 
BU preſented to two eminent phyficians" mn 
down for their approbation : One of 
them was fo good as to write: the follow- 

ning letter, which, with difficulty we ob- 

tained leave to Print, as it will ſerve for 
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SIR, 


J Hs 


HAVE wed meds che Nd d dn campararive Ana- 
tomy, which I now return you with thanks by 
this bearer. You deſire my thoughts on the ſubject 
and treatiſe, and indeed the pleaſure. 1 had in the 
peruſal makes your demand but juſt. What is called 


Comparative Anatomy was certainly the firſt branch of 


the ſcience that was cultivated, and from it the earlieſt 
5 ee their notion and ſyſtem of the hu- 


Ine natural prejudices of mankind, and 
| —— Tenſe dommon humanity, oppoſed any at- 
Sr be made in the other Wa a7 As Ki 
phylicia s were philoſophers, an $ part of nat 
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—— more immediately relndd to medicine; 
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| bene, mp 1 b time in Miele ding brutes, FT Sn rig 
| in {Oh * parts“ He Spes himſelf w ich Tock 


Tg to this ſtudy, as to incur the cenſure; of 
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proved by 
in ELD vgs 58 pwn js writiogs, which 
Par wit with reaſoning dravin from it, and 


Ferne paris: of, his. P hy Gol gy, are only applicable 


to brutes, ., Theſe paſſages appear to us Excerdiug 


obſcure, vften falſe and contradiftory,. and have for 
_ thatreaſon been rejected by ſome very great critics. — 
But is not this owing to our own ignorance? We do 


; underſtand the then received ſyſtem of ana- 


y, and his terms and names do not correſpond to 
ours. The ſmall tract de V ulneribus Capitis is, 5 > 
| chin. 
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plain what he never dreamed of. Galen, the Fathe . 
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of anatomiſls, is for the ſame reaſon in many places 
become. an obſcure. writer. He is accuſed and de. 
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think, as. great a maſter-piece in its kind as the, 


Coacæ Prediftiones. Yet the firſt has been eſteemeck 


by ſome lame and imperfect: and afforded, gcgen 
for 1 


by Hippocrates in molt cafes as the critics with Ho- 
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mer, made him the maſter of all human. and divine 

& ' þ % 3 $7 ©, 52S $4 8.” 11. 1h X R . b 1 af, > te 
ſcience.. Not a new diviſion of a bone, or diſpute 
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about a proceſs, of articulation, but has been referred. 
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to his judgment, and he has often been made'to ex- 


ſended by the greateſt facceeding maſters, 'Vefalius, 
the great, reſtorer of anatomy, will not allow acc 


racy or truth in many of his deſcriptions 7 they are 
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according to him taken from brutes, anc obtruded - 
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on the world for human. 


be other anatomiſts treat Veſalius much in the | 
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ſame manner, and with uncommon ſagacity and un- 
wearied application have found out variations apud 
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laſus nature in particular parts, that they may efta- 


bliſh Galen's deſcriptions, and condemti thofe'of Ve. 


ſalius. This is particularly the caſe with Euſtachlus 
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underſtand Galen, and judge between theſe great 


anatomiſts. It is Comparative Anatomy atone can ex- 
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tricate us from this confuſion, as it will teach us, When 

Galen and others deſcribed and reaſoned from brutes, 


and when not. We ſhall then find (I pekeve) that 
the greateſt part of his deſcriptions. was taken from 
brüles 5 Rich he transferred by analogy to the hu. 
man body, and ſo are inaccurate ; that a few were 
taken from the human ſubject, and are not capable of 
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being otherwiſe applied. This ſtudy he bimſelf re. 
commends with great earneſtneſs, to his ſcholars, and 
it is obſervable that the moſt eminent anatomiſts fit 
diſcovered their Seni Of e attachment, to 


e 
. 38 r * "ep ä * 1 " 4 * pt 
a4 x N 7 Ei 6, Ty 28 7 bY T7 #4 $4 


+ 4 . 
: e 


Er” 
TR es 


* A ; * S 8 4 25 % 8 4 4 7 I 3 £ =P 7 8 a . 2 
N „„ ®.-0Þ OS: ot. WR 8 4 Ai n 
| * 7 2 LOSES. 
AC. FR 
- £ * * 
* * 2 4 8 1 of 


many diſputes and wranglings, and all this be. 
cauſe not underſtood : . Anatomiſts however have done 


in his treatife on the kidneys. How ſhall we, now 
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2 This 0. Was particularly the caſe of Verve "ang d 


aljalva ®. -_ -. 
s the fir knowfedge the tidents gained in ana. 
tomy Was from the diſſection of brutes, ſo they form 
ed the names aud terms of art from the moſt nariiet 
appearance the part afforded, and that in different 
animals. Thoſe names were applied to the corre · 
ij onding parts in che human body, and retained by 
| CM Wes anatomiſts to avoid a multiplicity of words. 
This -ho Wever, produces one bad effect, that it mult 


millead us In our conceptions, as aſs names are. 


often yery 1450 10 epithets. in the human ſubject. 
The author has e egantly remarked ſeveral of theſe. 


The, 5 952 of right and left ventricle is apt to give a 


255 idea A the. poſition of the heart, and the ort 


10 and geendet has impofed on ſouſe of the 


J 1 in anatomy, Who, it is plain, have taken. their 


figores. from the name. Dilputes have atifen about 


the appendix vermiſormic, &c. which, are all cleared up 
| when we once view, the. part in the auimal whence 
the name Was taken. A ſhort technical dictionary, 
with an account of. the ſubjects whence. the names of 
the. ſeveral parts) were derived would be of great 1 ul. 
| to. Kugents, and, is one of che 4% fd derate in anatomy +. 
he intention of nature in the formation, of "the 
different, Parts, can no where be ſo well learned as 
from this ſcience ; that is, if we would underſtand 
| hyſiology. and reaſon « on the functions in the 3 55 
conomy, we muſt fee how the Tame end is brot 
about in other e e mul contemplates he 
pare or ASP in different animals, 5 1ha Pct poll 
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bon, conbecion wich the other pagteg GHL un 
ſerve what'thenee' ariſes If we find ane wm M e 
fe conſtantly produced, though in a very different? Lo 
way, then we may ſafely conchide that this is be? YG 
f uſe or function of "the: part; this e can nebe? 
betray us, if we are but ſure of the facts. Ihe 
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 thymus:and. thyraeidi gland, their uſe and mutual pro- 
portion, the uſe of the ſplean, dec. ILhhis, laſt he ex- 
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tonaum, &c. 


5 * of the e ihe Hillary ef the: 


plains in ſo ſhort and maſterly a manner, as you'll 
ind more argument in the few lines. upon it, that is 


| taibe collected from whole treatiſes. on the e 


But as his deſign was to give a deſcription, of the ſe 

veral ſpecies, or gather heir principal differences, he. 
chiefly confines himſelf to this::,.. So, in the anatomy 
of the dog he compares the different poſition, ſhape, 


length, Sc of the ſeveral parts with, the correſpon: 

ding parts in man, and from. that one e 
the difference of an erect and horizontal poſture, ex 
Plains all the variations. This reaſoning then gives 


ſalution to many. difficulties in the human anatomy; 
why the ſpleen Io firmly attached to the diaphragm, 
why. the omentum reaches only ſo, far, why.the poſ- 
terĩor part of the hladder only covered by. the per:- 
There have been diſputes about 
the fure iu the human liver, and different accounts 
given. Theſe all vauiſh, when we conſider this 
viſcus in different; animals. We then find that there 


ate more or fewer diviſions, according to the greater 
or leſſer flexility of the ſpine. The lame rule holds 


with regard to the diviſions of the lung. This rea- 
ſoning likewiſe excludes the pretended uſe. of the 
ligament in the human liver. And in ſhort we can 
underſtand but little of our own. ſtructure, unleſs we 
Rudy; that of other animals; we ſhall; then find that 
the ſeveral variations are relative and depend on the 
different way of life; that is, one leading ſpeciality 
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raws after it a great. many more, in u nature 


Is always an oeconomiſt and takes the ſhorteſt rout. 


The beautiful gradation of nature in the different 


—— of beings, is very remarkable, ap ſtrikes the 
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mind firſt, as being; moſt obvious; but when we take 


any one ſpecies, the caſe there is ill the N ae and 


we obſerve as furpriſing a difference. 


animal kiggdom, ſome are provided with vgs — 5 
| om are deprived of theſe 


e breathing en; ſome 
have 
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much talked of, and but httle unde rſtbod. Hense 
arn what” to think of animals here 
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' Anatowiſts have- made à noiſe about the:difſerens 


likewiſe we muſt 


ſtructures of the ſame part in the 5 
been at great pains to make collections of thois i 


nature as they call them; which, becauſe they ard 


rare, are for chat very reaſon of ho great conſej,jẽjalů —© 
to be known. The epithet however is exttemelg prese 
per; for the moſt remarkable of them are tranſitoss 


from the order or lab of nature that obtains in one 
ſerved (Pugh very rarely) that the luer was fits 
ated in the left HHpochondrium; but as our author 
remarks, it is not peculiar to it to lye on the right. 


ſide in animals; for in fowls it les equally on both, 


and in fiſhes moſtiy on the left. t 


It. is ſurpriſing chat we have no tolereble treaiſſe 
on this ſubject, which is in itſelf ſo enterraining; au 
ſo "conducive to promote medicine. Thoſe;>who - 


have made attempts this way, have only collected 


and ranged in order ſome particular Pecs ſuch as 


birds or fiſhes. I hey have likewiſe wien great la. 
bour given us Hgures and de ſeriptions of them, bur 
all this is litile eſſe ihan mere amuſemnent Fis the 
ſtructure of the internal organs we ſeek after; and 


the mariner How the different ungen ef the Aimar 
economy. are performed. I heir hiſtories of theſe 
are every way defective and erroneous.” "there are 


indeed noble hints to be zen en een 
ſome of our modern anatomiſts, particularly thoſe 


the immortal Dr Yareey: Thar en eee 


deritood the . importance of this ſcience to” advance 
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medicine, and accordingly employed the moſt ef his 
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ecies,*to that of 'anether. Thus it has been od. 
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thers want them. It muſt” be very entertaining 0 
learn "how theſe” differences and Yeficiendies: are ad. 

juſted and Iupplied ; tis then from this ſcience alone _ 
we can underſtand chat nDijty of nature, which 
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time in diſtecting animals. of different -tribes, ad 
making experiments on them: by which means he 


made the greateſt diſcovery that ever was in the 
ſeience, and laid the foundation of the preſent ſyſtem. 
He had certainly left us other treatiſes. on the ſubject, 
had he not ten! interru Ae. r the all wars. 08 
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Ne falt 1 to that 1 certainty, 


which can be attained from experiment and obſerva. 


tion. But alas 1 this ſpirit, died with, theſe: reat 


men, and theory and calculation came in its place. 
Matbematict, it was ſaid, could alone bring the 
ſcience to certainty, and throw out conjecture, | 


quantity and velocity of the blood, the force of the | 


heart, diameters of the veſſels, Se. were . 
to meaſure and number, and diſeaſes next were to 

be accounted for all in a wathematical manner 
This method however did not ſucceed according to 
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wiſh; for firſt theſe: great geniuſes diſagreed widely 
in their calculations, and differed: from one another; 
| whence in place of certain concluſions we had only 
wranglings and diſputes : not to mention; that ſome 


of them made ſuch eitimates, as muſt plainly apppear 
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"nog, it 0 the fault of the ile, Who Amed 
wrong hypotheſes for their zalcnlations; or were ner 
perhaps accurate in their obſervations. Tre 


tions 2 ls an knimate body a mere bundle of bard 
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cones, or have any two anatomiſtr agreed in Weir 5 
meaſures of them? Do they not yield every.way 2 
And are they not continually obſtructed in different 


can never be F De. Thefe and ſuch like con-. 
| fiderations will ſoon convinee us how little the prac· 


doubted 'of this, no more than they do of the uſe of 


practice But I am quite got from the ſubjed to 


5 of th d the ſei from his veneration fr. 
ce eh hagoric e ak myſteries of which he founded bis „ 
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but whoſe fault was it to adapt figure and number 
to a ſubject which refuſes) them, through its num- WO 
berleſs | deviations from fixed laws and condi- 2 


conical s laſtic tubes, and the heart a-pumy forci - I | 
the liquors through? Are then all the veſſels ena 1 


places? Are they not many different attractions pre · 
vailing for the ſeveral ſecretions, and many diſſerent 
forces acting on the veſſels at che ſame ume which 


tice of medieine is to be promoted by thoſe; ſpecula- 
tions (). If theſe gentlemen meant by mathematical 
reaſoning phyſical experiments, then no one ever 


mathematics in natural iphiloſopliy itſelf. But 26 
this ſeems not to be their ſenſe of the matter, .t 7 
mould point out a few.diſeaſes which this ſcience has 
explained, and wherein it has corrected the received 


what is foreign. To return then, Comparative 4 ON 
um has hitherto been treated but by pietes. Tres 3 


ſome writing on the human eye, have examined tg 
eyes of other animals; aud ſb with regardito the: AY 

dae e Some wy givenus the: Wp 1 
1.(*Þ \ The authority of Hip f pocrates 'is often 5 in this argu — 


ment, fox which they cite Re ſages. ' In the one he yr crane © : 
the ſtudy of ene as neceſſary to a ebe and in the A i= 
that of WN and 97 be firſt he did from his belief, f 


gy 6d the 3 . Z EO chin | 15 
oreign to. purpoſe, $/ there in any of his, genuine, _ — 
itings the Flick veſtige of hs kind of reaſoning. On the com”. 
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Ge A others of another. bar ne 
one ambor; as I hnow of, has given us a . au 
this> ſcience. Where we might have a ſummary 
of the moſt material diſſerences in the 9 
animals;; There are indeed cumpends of this-fcience | 
_ you will, which are eſteemed by many, and were 
wrateiwith-:the noble deſigu of; illuſtrating the wif- 
. - of our maker. But thoſe: who 
m were not anatomiſts themſelves; ſb 
only: collect from others, which they often do 
withour any judgment—fdr how voluminous ſoever 
their-works may be, yet if you'll ſtrip: them of their 
_ repeated-exclamations, citationsof authors and books, 
— the'mnany': ſtrange and furpr iſing ſtories, all told 
lowevert by erellitable vuuchers, youll: have little 
lefe behind befides an indligeſted chaos of biſtories 
and deſtrip tions, fome true and many falſe. be 
argument e eee eee could yok 
__ fail of pleaſing- {182171 142 111 1a 714 4 880 
The author os theſe; few: 55 is certainly 2 
mafler ofithie ſabjeQ, and has herecdlaig down an uſe» 
fol Flein, which will now beglifficult for others to em. 
| "or Ther dec ripridns tis enſyt ton ae, ars all 
ralckaofrom the life; and his! reaſoning plain and hens 
dase, Fheſe! e eee e »with- many practical 
obſerygtionsiir iedicine and ſurgery, which. muſt e. 
qunlliy inſiruct and. entertam the reader, Nou have 


5 nw a few Iovſeqreflieftions on this ſubject, whetein 1 


Habe e burr Fa6 td that light, in which 


ie is here trested. II ſhall only remarh one thing 


ere that! ie author's De. is ar deaſt cqual t 
his ca city and knowled e; a rare ; quality to be met 
with in an _anatowiſt ! ead him on the. Fubje& of 
the Human Alantois, and obſerve. blk conclul on of. 
thi” arp ument Jeu - muſt uft- men ſays it Rad been 
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HE Pep aeg of n Ana- 

tomy are the following : Firſt, it furniſhes 
2 us with a ſufficient” knowledge of the different 
of animals, to prevent our being im pon 

„ ſuch #uthors who have delineated and deſcribed 

ſeveral parts from brutes as belonging to the human 
body. ©Secondly," Tr helps us to underſtand ſeveral 
paſſages in the ancient writers in medicine, who have 
taken many of their deſcriptions from brutes, and - 
reaſoned” from them; their reaſonings have often 
been mifapplied (and conſequently wrong explained) 
by the moderns, through a fooliſh fondneſs td ſup- 
puer their on irfventions,. or As an air of antiquit 
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heſis. e third and j great 
we > reap. from: this hgh e is the light i it cafts on feve. 5 
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Theſe will be in a great meaſure cleare 


fault, is gui ty of the 
* Splmgadpns.ef the kidaeys, uterus, the muſcles: of 


* Tas INTRODUCTION. 


ö 


ral functions in the human economy, about Shih: 


there have been ſo many diſputes ene, anatomiſts: 
up by exhi- 


biting the ſtructure of the ſame parts in different ani- 


| mals, and comparing the ſeveral organs employed in 


per forming the ſame action which in the human e 


3 . about by one more complex. 


In this view it is altogether needleſs to inſiſt on 


.*hoſe parts Whoſe uſe is eaſily underſtood when once 


their ſtructure is unrabtlle®; thus, for inſtance, if 
we be acquainted with the action of the muſcles in 
general, it will not be difficult to determine the uſe 
of any particular ws a whoſe origin and inſertion 
is kyo! time conſider, the va- 
S 

and the different degree of mobility they have with 


reſpect to each other: In the ſame manner, if we 
know the uſe of the nerves in general, we can eaſily. 
allign the ufe of thofe nerves which are diſtributed - 


to any particular part, There is then no occaſion . 
for a complete oftecbgy, myology, c. of the ſeveral - 


animals wg; thallrtrear of, nor need we trouble our- | 


ſelves about the ſtructure of any of the parts, unleſs 
1 cfhae® ſerves to 9 ſome of _ fore-mentioned - 
i Ta e He AH 

Piech the Ys afe 1 we propoſed 125 . ee the 

ſtructare of the parts in hrutes is real and of conſe- 
ence, is. evident from Jooking into the works of; 
2 7 of the, earlieſt and greateſt waſlers of anatomy, 

who, for Want, e * „ 3 g 
ei- their ie from other animals. The great 
Velalius, A n 10 JOY re proves Galen for this 
ame himſelf, as is plain from 


e eee other parts, Nor is antiquity: | 
abr harged; with this, Goce in-Willis's. Ana. 
exebyi (the plates, of Which. were neviſed- 1 


. Th fir arp 'Dr L Lower), there are ſeyeral 


$ thole 15 N be es 


— 


a taken from different hrutes, eſpecially, 
dog, 22 ide | 


of the moſt inorganiſed of the animal tribe, and the 


ru INT ROI 


We ſhall give ſeveral, n he 
in u the ſequel of, the wink H si Sn igd en age 

The animal kingdom, as Well as the vegetable, 
contains the moſt furpriſing variety, and the deſcent 
in each is ſo, gradnal, that the little tranſitions and 
deviations. are almeſt imperceptible, The bat and 
flying-ſquirrel; though guadrupede, have wings to 
buoy theimſelves. ap in the air, Some birds inhabit the 


waters, and there. are fiſnes that have wings, and are 3; 
not ſtrangers to the airy regions; the amphibipus 0 


animals blend the terreſtrial and aquatic together. 

The animal and vegetable kingdoms are likewiſe 
fo nearly connected, that if you take the higheſt of 
the one, and the Jow elt of the other, there will 
ſearce be preſerved any difference: For inſtance, 
what difference is there betwixt ar-oyſter, one of the 


ſenſitive plant, the moſt exalted of the vegetable 


kingdom? they both remain fixed to one ſpot, where ©  ; 


they receive their nouriſhment, having no proper 
motion of their own, ſave the ſhrinking | Nw the ap- 

proach- of external ivjuries..- Thus we obſerve a 
ſurpriſing chain in nature. 

As there is then ſuch a vaſt ratiery, it i not only 
needleſs but impoſſible to conſider all of them parti- 
cularly. We ſhall take only ſome of the moſt re- 

murkable genera, and hope from what will be ſaid of 
_— wy of the intermediate degrees may be under. 

00 | 
In treating oF quadrupeds, we ſhall divide Wem into 
the carnivorous, i. e, thoſe that feed indifferentiy on 
animal and vegetable ſubſtances, and granivorous e i 
As an inſtance of theſe laſt we hall take the rumi. 
nant kind. The fowls we {hall alſo divide into thoſe 
that feed on grain and thoſe that feed on fleſh. 
lhe diſtinction we ſhall make in treating of fiſhes, 
thall be of thoſe that have lungs; and thoſe that 
have them not. The firſt indeed are with difficulty 
procured, and at the an time er N __ from 
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1 in R n 1 the po We = ets. ch 49 
are very thick and warm, while the little Spaniſh 
15 dogs, and Barbary, Fe have ne or no hair at 


The, 10 and cutiqua in ee EY ; aiſ, poſed : 
much in the ſame. Way as * human, only more = 
elaſtic; immediately under this there 18 very.thn . M 
cutaneous muſc ular ſubſtance called panniculus. carn- - 
its, hi bich is is common to all quadrupeds,, the porcine + 

kind San ee u dhiß rincipally covers the trunk, 

ſerving o ſhrivel the ſkin, in order to drive off WIRD 
a and heads not being Cufficient for this 

Paley gp ile their; entremities are employed. in, tl er 
ty and prog! 100 | $31 


pts: ifs 15 pr bees, from obſerying ſome. uletes : 
of N 1 95 | 


th at 5 of Fi older anatomiſts 9 


wy : 
A Po anner l 5 among, the common fegumenti of th | 
mag, bo dy. „kk Carolus e 188 well. 4. wr 


Volt part of quadruphds want cle le, whereby MB 
9 anterior. 1 fall upon their cheſt, ſo as = 
to make their thorax proportionally narrower, than | 
the human. This {wall diltance of their anterior ex- 
i is very neceſſary. for their uniform. progref- 
jon; Apes 1 and ſquirrels have clavicles to al. 
| vothem. a ll uſe. e e in climb. 
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CD» 4 'The omeutum reaches down to the 6. pubic, 


— 


ing, but when oo fir down on n al. (our u n 
but g pre morn rs 05 


Fd 


05 The Anatony of 2 . 
* _ Way „ rte oberve of this ee an lee 
OD of moſt" quadrupeds, that: its legs are much 
Thorter in proportion to its trunk than in man, the 
length of whoſe ſteps depends entirely on the length 
of his inferior extremities; however, to balance 
he trunk of the animal is proportionably longer The 
ſwaller, his ſpine more flexible, by which he is able 
at each ſtep to o dre his poſterior extremities nearer , 
to his anterior. ie common teguments are much a. 
Ein to thoſe of other cadripeds, only they Ge 

Iittle or no paſſage for fwear, but when he over: 
heated, the faperfluous matter finds an exit by 'the 
falivary glands, for he tolls out his tongue aud ſla- 
vers Plenifuly. r 
| The pyramidal hoſes: are wanting, | i rupply 

which the 7+2us is Inſerted fleſhy into the er pubie. 1 


conſidering Hs oh ature. of the animal we will, find. ro 
be a wiſe” proviſion, ſince its uſe is to ſep: rate an 
oi liquor for lubricating the guts and cilitating 
"their periftaltic motion; ſo in our erect {ture the 
var ravity of the oil will determine it nward, 
| but 1 n K Horizontal poſition. of theſe creatures; if 
all the inteſtines Were not covered, there Would be 
no favourable derivation of the fluid to the — 
ing in the poſterior part of the abdomen, 
the higheſt ; and belides, had the omontum reached 
much arther ones in o ' we had been in tottinaal 
hazard of an ich the dog is not ſubject 
to, as his vi/cera d. 13 — ſo mych on the ritips of 
the abdominal caſing The Mere and Fs hi 


 "Lamilla of the omentum is fixt to the ſpleen, funda; of 
the ſtomach, pjlorus, Veer, &c. in the ſame way as 

the human, but the ſuperior having no colon to paſs 
Pp . | PE MY 3 9 +: 7 min 

r 


3 1 
8 * * * — 


over. raids: rely to an Thizſervis- 


to explain 'the formation of che ſmall omentum in the 
human body, which is nothing but the a, Gren 
having lolt its fat, paſſing oer the ſtomach and chli, 
Where it reaſſümes its Pinguedo, ſo 8 and is 
firmly attached to the liver, ſpine, £ The ſtria 
of fat are pretty regularty diſpoſed en it, ac- 
companying the di ribution of the blood-vellels 


10 guard them from the peeing? of the eee 


| bent viſcrra. OW Th 


"This animal's: ſtomach; though pretey much reſem- 


bling the haman in irs ſhape, is ſomewhat diſferenthy 
fituated. It hes more longitudinal, as indeed all the 


other viſcera do, to accommodate themſelves to the 


thape of the cavity in Which they/ are contained, that 


18, its inferior orifice is much farther down wich red 
Fpe& to the ſuperior than che human: By his means | 
the grofs food has an eaſier paſſage into-the dune 


leaf, Again, the fundus of the human ſtomach, when 
diſtended, ſtands almoſt direMy forwards, which is 
occaſioned by the little amentum tying it ſo doſe. 
down to the back bone, Se. at it's wwo- orifices $ 
but it not being fixed in that manner in the dog, the 
Fundur remains always poſtetior: This alſo anfwers 
vely well the ſhape of the different! cavities, the 
diſtance betwixt the cardia aud uudus being greater 
than that betwixt the two ſides; + It ſeems to be 


much larger in propor tion to the dolk of the animal - 


| Than the human, that it might contain a greater 
ntity of food at once, which Was very neceſſary, 
nce this animal cannot at any time get its folten- 
ance 38 men do. The turbilen is not o large, nor 
is chere any coarction forming the amrum willij:tias in 
the ſtomach of man. It is conſiderably thicker and 
: muſcular than ours for breaking the coheſten of 


ith ir food, Which they ſwallow Without 'Faſicietit 


'Qie g. Hence it is evident" the force of the 
ſtomach is not fo great as ſome would have ft, nor 
its contraction ſo violent; *otherwiſe * that of es 
. * ens edly Wee * the ſharp bones, 
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9 ' COMPARATIVE ANAT M. 
Dec. they always take down; for the Aae here 
is ſtill greater than in the human, ſtomach, Which is 
much thinner- Ihe rug of, the tuuica willſa. are” 
neither ſo large nor ſituated tranſverſely as in the 
human, but go from one orifice to the other; I 
reaſon of which difference. is, perhaps, that they 
might be in leſs danger of. being hurt 1 1 bard 
fubſtances this creature frequently feeds upon, aud 
for the ſame reaſon chere i is not the like coarction at 
thei pybrus. 3 
The / inteſtines. of [this animal are. 1 5 
much ſhorter than ours, for the food which theſs 
creatures: moſtly uſe, ſoon diſſolves and then putrifies; 
on which account there, was no occaſion for a ono 
tract of inteſtines, but on the contrary that it ſhould 
be quickly thrown out of the: body: the ſame. is to 
be obſerved: of all the carnivoroùs animals. The 
muſcular coat of the inteſtines. is alſo. ſtronger than the 
buman, to protrude the hard bones, teſt they. ſhould: | 
ſtop ſomewhere in the canal. 
The valvulæ conniuentes are lefs nomerous, and i in- b 
| » longitadinal direction- 5 
The duodenum: differs conſiderably. in its tee 5 | 
from the baman ; for in man it firſt mounts from the 
Mloris opwards, backwards, asd to the right ſide, 
then paſſes down by the gall- bladder, and marching 
over. the right kidney wy ſuperior part of the H 
muſcles, makes a curvature upwards, and paſſes over 
the back bone and [vena caud inferior, to the left 
Hoc hundrium, where it gets through the omentum, 
.meſenteryjand-meſocolon 1 to commence the ge/unum, being 
firmly-tied down. all the way, the. biliagy, and pancreatic 
dust entering at its moſt. depending part: whereas 
in the dog the duodenum i is fixed at the pylorus to the 
concave Pirface of the liver, aud hangs looſe. and 
5 pendvlous with the. meſentery. backwards into the ca · 
vity af the abdowen, chen turning up again is fixed. 
to the back - bone where) it ends in the fefunum..; 5 the 
- bile and pancrratic juice are. poured, into, it at the 


moſt: dependin * Fe chere ſgre the fame, W 
hy” | "ſeems 


- 
— d—— — 1 . 


tres 


* * 
„ e an. fas od. win 
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ſeemb tb Bade ech ed . wich . ths bereden, „„ 
this part in both, viz; the giving the chyle, after the f 
' liquors of the liver and pancreas are” poured” into it,; 
a di iſadvantageoiiscourſe, that'ſo it might be the more 
intimately blended with the humours before its entry 1 
into the jejunum, Where the [aFeals are very nume = 
tous: And thus by reafon of their different poſture, 
the ſame deſign (though by a very different order of 
the parts) is Frog about iu both. 1 OOTY 
The other ſmall guts are mch „ a % 
with ours, only ſhorter. © 1 he great guts are 'alls 
florter and Teſs capacious than in the human body; | 
and we take it for a general rule, that all animals 
that Hye on vegetable food, have” not only cher 
ſmall guts conſiderably longer, bot alſo their great guts 
more capacious than ſuch creatures ac feed on cher kit 
animals. Hence man from this form of his inzefines ant = 
3 of the teeth, ſeems to have been originally de- _ 
ed for feeding on vegetables, and fill the molt. - = 
5 food and afl his drink is of that claſs. . 
' i "The reaſon of this difference ſeems to de inst u 
50 food is not only much more eaſily reduced into 
; but alfo more prone. to putrefaction, too Tony 
4 remoru of the Juices might o occafion' the worlt" con... 
ſequerices. So it was' neceſſary that their recepta?- 
cles ſhonld not be too capaciotis, but on che contra. 
„being ſhort and narrow, might conddce to the 1 
ſeaſonable diſcharge of their contents. Whereas = 
vegetable food being more diſßcunly -diſſolved — 1 
converted into an animal nature, there was à nete , * 
ſity for ſuch creatures as fed on it to be Fabre 2 
with a long internal canal, that tins food in its pafs! 
ſage might be conſiderably retarded, and hate fine tt 
. its indoles into one more agreeable to bur na. 
Beſides Which, there is another advanta 
whith accrues to man m particular, from havin Bis 
great grus very capacious; for as he is a ratforia bes 
ing, and moſtly: employed in the functions of fociat 
ie, it would have been 9 85 intonvenient as wen 
e for him to be t Bae employed. 
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| COMPARATIVE: ANATOMS.. 


in + Caddy ignoble exerciſes, ſo that having this large 
- reſervoir. for his feces. alvine, he can retain them 
a conſiderable time without any trouble. 
». The appendix. vermifor mir juſtly; enough deſerves 
the name of an int eſtinum cecum in this ſubject, 
though in the human body it does not, and it has 
probably been from the largeneſs of this part K 
other animals, that the oldeſt anatomiſts came to 
. reckon that ſmall, appenclic le in man a$ one of, the 
2 auch On; its. ee e 0 e 
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h cd ng pe op TOS OT 
1 At che extremity of the 1 W or werge | 
\F It the and, there are found two bags or paunches, 
which contain a moſt abominable fetid mucus, for | 
which I know no uſe, unlefs it ſerves to Jubricate | 
the ſtrained extremity. of the rectum, and defend it 


= en the aſperity of the Hec eces, or to ſeparate { ſome. 
| 25 


1 „ oor» 


chat might otherwiſe prove hurtfol to their 
4 There is nothing analogous to thoſe Lacs: 
12 human ſubject, unleſs we reckon, the mucila-, | 

glands that. are found moſt frequent and el 
about lower part of the refum.., 

The meſentery is conſiderably” longer thaw in- the, | 
human body, for in man had the meſentery been very . 
long, the guts would have fallen down on the ſto- 
mach, Oc. by reaſon. of his erect poſition: The. 
fat is here diſpoſed in the ſame way, and for. the: 
ame reaſon, as in the omentum. The tnteryſtices betwixt. 
the fat are filled with a fine inembrane: Inſtead- 
of a great number of glandulæ vage to be- found in 

the human migſentery, there is only one large gland 
to be ohſerved in the middle of the meſentery; of 4 
Jog, which from its imagined reſemblance, to the - 
Sal and the name of its ee is called. 
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paneren li: The renten why this in mem is 
were ſubdivided into many ſmaller ones, may I pee 
be, that as the guts of a human body are propor- 

tionally much longer than thoſe” of this creature, it 
would have been inconvenient” to have . gathered. all 
the lactea primi generis into one place, whereas by 
collecting a ſe of theſe veſſels into a' neighbour- 
ing gland, the fame eller is; {procured much ore 


calily.. 346% . 922 2115 14 ; 714 Lis no 


-\\'Fhe: Plarierans ity man The: delt che abdomen; "tied 

down by the fer itorieum 3 but the capacity of this 
creature's abdomen not allowing of that ſituation, 
it is diſpoſed more longitudinally, being tied to the 

duadenum which it accompanies for ſome way. ” Its 
duct enters che duodemum about Hefe n inch below 
thelothers“ LO GED ie 0 TSS, 04 


The ſpleen: of: W atmet differs "Fri owns very. 
much; botlt in figure and fituation; ' Tr is much 
more: oblong and thin, and lies more according to 


the length of abdomen, like” the paptcreas, Though 


the ſpleen of this creature is not firmly tied to ihbe 
diophragn (which Was neceſſary in our erect poſture . 


to hinder it from falling downwards) yet by the an- 
mal's prone poſitioh, its poſterior Parts being rather 
higher than the anterior it comes to be always con- 


tiguous to this muſcle, and is as eſſectually ſubectet 
to an alternate preſſure from its action as the buman my 
ſpleen is. CCCCCCCCCC F15 WOE PILL 
Teams vel hats: Meet or irione un, 
leſs you pleaſe to reckon that Tall one derwirt the 
two pyle, where tlie large veſſels enter: Whereas - 


in a dog and all-6tber eresthres that have a large 
flexiow in their ſpine, as lions, leopards, cats, Cc. 


the liver and Jungs are divided into a great many 7 
lobes by deep ſecſions, reaching the large blood- * 
veſſels,>vhich in great. motions of the back done may = 
easily ſhuffle over e another, and ſo are In" wach * 

leſs. danger of being torm or bruiſed, than if theß 
were formed of one entire piece; as we really ſee it” 

| inan, cows, and: Tuck: Creatures as | have «their-, * 


FH 7 1 7 7580 8 3 * 7 | back bone 
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Peer of the dog been thus connected to the 


We come next, after havin examined che by. 
Eietic uſcerus to diſcourſe uf thoſe organs that ſerve. 
for the ſecretion and excretion of urine, and firſt of 
the kidneys, which in this animal are ſituated much 
in the ſame ay as in the human ſuhject, but have 
no fat on their inferior ſurface, where they face the 
_ abdomen, and are of a more globular form than the 
human, Ihe reaſon of theſe differences, will eaſily 


in this animal with thoſe of a man who walks erect. 
Lhe are placed in this ſubject in the inferior part 
of the body, ſo are not ſubje& to the preſſure of the 
viſcera, which ſeems to be the principal cauſe- of the 
fatneſs of thoſe organs in us, and perhaps may like 


* 
- 


| vaſe, be the cauſe of our being more ſubject to the 


ſtone than other animals. Hence there is no need 


vered with _ len der ould ge, ny compreſſio 
from the action of the ribs and ſpins. ins Tek 
I In the internal ſtructure there 18 „. dit a more conſ}- 
derable difference, for the papilli do Kaka rock 1c 
out ſingle the ſeveral rubuli uriniferi, but being. all _ 
united they hang down in form of a looſe penduloge Y 
flap in 7 4 7600 of the pelvis, 2 ate of „ 
tum; medium, ſo that a dog has à pelpi N wi 
in the ſabſtance of the. kidney, he only thing 
that is properly analogous to a pe/vzr here, is that . 
or dilatation af the ureters formed at the. union 
the dudtule urinifire. The reaſon of theſe Particu- 
larities may probably be, that the liquors. of this 
e as of. all: thoſe of the carnivorous | king | 
ws much mare acrid than thoſe: that. hve on vegeta- 
b food, its . urine muſt incline. 2 to, an alcalef- 
e that liquor in 
dogs, catz, leopards, c. evidentiy ſhew,, 1 — 8 4 
and pungent, and e not convenient to be 
long retained i in the hody. For this end: i it was pro- | 
per, that the ſecerning organs ſhould; haue as;little - 
impediment as poſſible. by. 150 5 Sc. in the per- 
forming their functions; nd for tha that deſign, the 
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mechaniſm of their Ry 110 to be 8 . 
; z adapted: We have molt elegant Pi in Evſta- 
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chius of the. kidneys, of brutes delineatec 7 2 41 
with a view to ſhew. Veſaling's.error Ip painting, 

" deſcribing them for the human. _ 

. The DE or capſule atrabilarie are thicker. Ng 
counter. than the N for the ſame reaſon. as dae 

d 58. or} 152 & 

he uretert are ore 8 thas the bur 
| EM: r paſſage the = £ 
pq” 1 Fan them ; 5 _ they enter the. Hadder near 
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„ The badge of urine. differs. confiderably' 195 

5 the h human, and firſt, in its form, which is pretty 

; much pyramidal or pyriform; this ſhape of the dog's 

5 ladder is likewiſe common to all 90 1 . 5 
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ctgatures that feed upon animal food Have Het bi | 


7 and inferior part: 5 "THis 1 1 Seb en- 
ly on the urine gravitating / in our ereX'P oſture 


tö its bottom, which it will endeavout to protrude, 


ie as it cannot yield before, being contiguous to the 
os pubis, it will naturally ſtretch out where there is 
Si leaſt reſiſtance, that is, at the poſterior, and la. 


| teral parts; and were it not for this ſac, we could not 


-come at the dladder to extract the ſtone either by the 
leſſer or lateral operation of lithotomy. Moſt ana- 


domiſts have delineated this wrong ſo much, that I 


"know öf- none who have juſtly painted it, excepting 
Mr Cowper in his myotomia, and Mr Rully. It has 
1 — been from 1 it in brutes and ele 


89 


Men e aten, i the cervix, from which Wen ue. 

bra is continued, is higher 'than its fundut, the u. 
̃ Tine muſt therefore diſtend and dilate che moſt. de- 

ding part by its weight. 

9 7 10 a ea Be is faſtened: to the” Shar. 
l muſcles by a proceſs of the peritoneim, and that 
Wembrane is extended quite over it; whereas" in us 
its faperior and poſterior parts are obly⸗ covered by 


15 of Hence in man alone the high operation of 7itho- 
_ Tomy: 


can be performed without hazard of opening 


ad over the bladder in its whole extent, the 
_weighr of the viſtera'in our erect poſture would have 
fo bore. upon. it, that they would not have allowed 
any confiderable quantity of urine to be collect 
there; bart we maſt have been obliged to 'difcharp 


| ZE vity. of the abdomen. Had the peritoneum. been 


its contents too frequently to be conſiſtent with the 
| functions of a ſocial life. Whereas by means of the. 
Peritoneum the urine is now collected in 15 oh 


1 


juantity, the vi/cera not gravitativg this wa 
x eue ab it for a general rule, that 


der more "muſcular 9 ne PAPA 8 
eſs 


Ba he at its 


Hand 
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leſs capacious, We 1 live, on yege ſuch. 
as horſes, COWS, ! wine, boſs Bak Wh le, 165 Has * = 
5, perfectjy membranous, and. very large, net his is. 
wiſely adapted to the nature of their ſogd, 
theſe firlt, as all their juices arg Mar acrid, | K 
partic cular manner their urine b Fi es ex 1205 . 
which as its remora might b e of very | conſ, equence,. 

alt. necel arily be gc. we ed. Wes is chiefly. | 
Mos h e rats rovgl 6 
EO | fo diſcharge Th Herten That a 17 | 

wal is one of the Feier of, the excretion; 
X? urige, we, learn 12 5 | | 


0 ag. gu, 75 21 200 v which Barna ys 


15 FRO UB it N 
ire to make Water. ; e we. 1 5 the : 
evacuate their urine much more frequent! 


than man, or any other creature that lives on vege-. 
_ table. food. FP And if theſe creatures, W hoſe. fluid . 
haye already, a tendency. to putrefaQion,.; are expoſed 
to heat or hunger, the Jiguids m Rt for a g ſidera-, 

le time. undergo che actions of . e Vel⸗ 
els, and requently per form the cour 0 of : 51585 . 


culation without any new. lopplics of food; 1 Bet: 2 5 
e ang 


the fluids. becomin more and more acrid,t 
00 is apt to fall into feveriſn and putrid diſeaſes ; 21 
and in fact we find that thoſe cauſes are ſuff 7 15 
to produce that faral, and melancholy diſtemper,. the 
rabies caning, vulpina, &c, in the ſe animals; > whereas: 
thoſe that feed, on vegetable food ſeldom or never 
contract theſe diſeaſes but by infection. 

11 e veſſels are much Je, ſame way a 
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tained in the cellolar part of che peritoteum, which 
is tenfely itretched pills them. At their paſſage out 
cf the fo ower belly, there appears a'plajti perforation 
ot hbles; and from obſerving this in quadrupeds lras 
atifey the falſe notion of Berria or rupture among 
authors. This openit is of no difadvatitage to 
wem, but evident vould have been to us, for 
the weight of our viſcera, and our continyally 
ghaviaring upon theſe holes, we muſt habe perpe foe 
ally-h5oured under enteroceles' ; this "they are fn no 
tarde of, finde iti Them this- daſſage is at the hig! 
part f heir belly, e their horizomal poffüre, 
the" wi/cera cannot be it: And to prevent 
eten che ſmalleſt a ke is à Jooſe pendu. 
Jus feniilunar flap of rd which ſerves two uſes, as 
it both hinders I, Wee from getting inro e 
Faſſüge, and alſo the ce e of the fluids from being 
79 5 in the ve edle "Which is ſetutec in us by” che 
cellular ſuhſtance and terſe peritoneum. © N 
The ſeptum addin, or 8 4 8 of the O 
a5 is the ſame as in men. There is nent 4 
age 8 quite dowu 00! the cavity, "where "the teſti | 
br, Had the me Rrifture © 'vbtained* in m n, 
by the contant' Ariting 465% of the liquor” whicl is 
ſeretned; for the labricating of the" f ws ms, Wie thould 
lays have, kbouted* under an by W „ but their 
poſtöre ſecures them ftom aty hazard of this Rind; 
wderd your very fat lap. dogs, who conſequently 
have au 6vergrown omentum, are ſomerimes Et ed 
Wich an epiplicele. ” 3 
: Hm! is Morter and not fo pendolous as the 
Hah an, this it has in compon with all the dog kind 
that Want the 22 culæ ſeminales, who! have it pretty 
cloſe tucked up, that the feed at each copulation 
might the focner be brought from che !-Nec, chus in 
ſome meaſure ſupplying the place of the wefcule ſe. 
minules; for the courſe of the ſeed throup h the 9% 
Ger tin Is rhus ſhorte ned by placing , ihe 7 
veſſels e the excre * 8 Ie; at the 
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with the human; ; as are H . the corpus 


and paſſing, along the upper part of the bladder, 
are inſerted a little 5. the bulbous park. * 74 
3 ethna. 


is a groove excavated; for lodging the urethra. There 


| blood diſtends the large cavernous bodies : After the 

penis is thus ſweled, the vagina, by its contraction, 

A uk doſe ely,. and f. e the T0 is kept i in action 5 
Is. 


tor bringing a e of ſeed 15 5 to impreg. 
nate t 


5 1. are in ns meaſure ſupplied:,.. Bit as it would 
be a very uneaſy poſture for the dog to ſopport him 


te x AL. 5 in See ba nv 
166 e ſtructure of, 7 


e is 1 Sy WY 
Bani. 
dale varicgſum or t ampiniforme, and the pididymis 6 
excretory. veſſel of the zefticle ; the Safe deferentia - 


enter the horney. where the blood veſſels: come 'out, 


CC 


that ariſes from the /phinfer ani, and is inſerted all | 


along the penis, and this is called retractor præputii; 
but the other, whoſe office is directly contrary to 
this, is cntanecus, and ſeems to take its origin from 
the muſcles of the abdomen, or rather to be a pro- 
duction of their tunica carnoſa. 
ph riſe much in the ſame way as the human; but 
tkeſe ſoon terminate, and the is ſupplied by a 
triangular bone, in the inferior 11 of Which there 


are upon the penis two: protuberant bulbous fleſhy 
ſubſtanoes, at the back. of Which are two- veins, 
which by the;,ereores penis are compreſſed in the 
time of coition, and the circulation being ſtopt, the 


me time contrary, to till time be given 


e female ; and thus hy that or ga/mus weneris 
the female organs, the. —.— of the veſiculs ſemi. 


ſelf ſolely ppon; his hi Pha feet, and for the bitch to 
ſupport 6 weight af r ſo long a time; theres 
fore as foon as een d bodies are kackeleneh filled; 
gets off and. turns $;averle to her; had then the penis 
Hm ed as in other animals, the urethra muit of 
0 ty. have. been l by this. twiſting, and 
8 n 
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The. corpora cauen- 
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we. 11 275 obſerve * the ſtrong 
flanks of an horfe or Ki whey gn 
Which correſporids to he film I 
The diſpolition aud fituation'ef, "the K's 
28 they bear one or more y 


nere uſe of it th difficult reſpiration chan man. I 


& ect HE col Wr fle led * 2 TTY v Pot 
this is wiſely prov wed aga ainſt by. the trethra's being 
Torthed in the holkow of the bone: After the emiſ- 
fiou of the feed, the parts turn flaccid,” the circüla. 
ton is reſtored, . the bulbous PRE! can de 7 
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4 PR tt 885 "bf 55 vagina, n 1 5 
it by z ſmall ring or tale. From the" uterns two 


| Jong 2 mount upon the loins, in wich the > feetins's, 


are. odged ;/ "theſe are Uivide# into chfferelit fats, 
WI ch are ſtrongly cbuftrietec beter each *. 71 


13 


yer "theſe .coarWons Sos A 2 the Five, of bit tk th 


e and Is cortterits but file it may not abe 27 
agile. to remark” f e alia Frogs e natural 
musrion, "that it is in geheral more” toofe and free 
than, the 1 ENG, which is wing to Its «*©&neAiby 


the 


With the eightouring parts in a different manner from 


ours; Ye uman diaphragm is connected to the 
Pei e, "which > by the intervention of the 
mediaſtinum i is tied to the gernum, 2 &c. but here 
there ie ſome. dittance between the" Zinphragim amd 
pericardium. We 0 ſerve further tliat its nde 
part is much. möre pveable; and the rendinotis parts 
not fo large. Aud indeed it "was neteſlaty their 
uiaphragm thould be ſomewhat looſe, they Wet 


1 the 

"breath; 

| 8 wr 
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11, Ct lor 
£ the ribs 


fo. 
uuparous kind have them 1 0 SK Hi te 
vor * which 1 in is tire higheſt 3 
Sl 


out hb po eta mM neeling ;' "nevertheleſs, 
when' the creatures" are of no great tze; and their 
breaſt large, as in ſheep,” the young ones are to take 
this poſture. In multifarious animals they muſt have a 
great number of nipples, that their ſeveral youn ones 
may have room at' the fame time; and theſe difpofecd 
over beth” he and abdomem : aud the creatures. 
generilly he "down © when” Weir young are to. 
be ſuckled, that they may give them the moſt favours 
able ſituation, From this it does not appear to be 
from any particular fitneſs. of- the veſſels at certain 
places, for giving a proper nouriſhment to the child, 
that the breaſts are ſo placed in women, as we find 
them; Hot! reslly from that ſituation being the moſt 
<onvenient, both for mother and infant. 
The gibi is very narrow, and eonſiſts of a W 

| bes of ſmall dones, moveable every way, Which 
always happens in creatures that have a great mo» 
bility in their pine. he ribs are ſtreighter and by 
no means ſo convex as the human, whereby: in re- 
ſpiration the motion forward will very little enlarge 
Their rhorux, which is compenſated by the greater 
mobility of their diaphragm: fo our thorax is pr inti- 
pally enlarged according to its breadth and depth, 
And rheirs pr to its length. The want of 
clavicler, and the conſequent falling inof the anterior 


extremities upon the cheſt; may contribute ſomeucthat he 


to the fixcightneſs of the ribs. - LORE 31088 
Ihe Java, ans it delves a broad, 
een uman being ſo narrow has occaſioned : 
ſpare” whether there be ſuch a thing ar not. 

i The: pericardium is not here contiguous to the dia- 
phragm, but there is an inch of diſtauce berwixx them, | 
I Wich place che ſmall lobe of the langs lodges, and 
eee = liver, &e,” of this anal, K 

continnally/prefling n the a 7 enn 
aan the heart's: 9 1 * 7 $2,099 
The heart is fituared' with 0 tka moſt direttly 
dener. nn to the eee * | 
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is! "I ay little inclined to the left ſide. Its point 
is much ſharper, and its ſhape mare conoidal than the 


human. Here the names of right and left ventricles are 


proper enough, though not ſo in the human, which 


ught rather to be called anterior and poſterior, or 


ſuperior and inferior. The animal has the vena: cava 
of a conſiderable length within the ,tborax,, having 


near the whole length of the heart to run o er ers 


ic gets at the finus Jowerians dexter. In men, 
ſoon as it pierces the diapbragm, ſo ſoon! j it enters the 


pericardium, which is firmly attached to it, and im- 
mediately gets into the ſinus loerianus; which, ſinus 


in the human ſubject, by the oblique ſituation of the 


heart, is almoſt contiguous to the dingbragm, and by 


this we' diſcover that ſeveral authors have taken their 
delineations of the human heart from, brutes, which 


is eaſily detected by the ſhape and ſituation, of the 


Heart, and long vena cava within the thorax... This 


was one of the faults of the curious wax works, that 


were ſhewn at London and. leaking which was ben 
taken from a cow. Fo 
This ſituation of me 1 af the creature: agrees 


| beſt with-the Mayer ofa its Ken, Which } Is lower-than 


he abdomen. n WT Ty + 8 
The egreſs of E large blood. veſſels from the 
Bine is ſome what different from the human, for here 


the left ſubclavian comes off firſt, and then a large 
trunk runs ſome way upwards be fore it gives off the 


left carotid, and ſplits into the carotid aud ſubelavian 
= the right ſide: So that neither here, properly 
eaking, is there an aorta, gſcendens, more than in 
human, but this name has probably been impoſed 


upon it from obſerving this in a cow, where indeed 


there is an aſcending and deſcending aaria. 


10 


From this ſpeciality of the diſtribution ef the veſ⸗ 
ſels of the right ſide, which happens, though not in 


40 great a. degree, in the human, ſupject, we may 


122 in ſome meaſure account; for; the general 
ſtreugth, readineſs or faculty * motion which 
is, obſervable 0 599: Fight arm. 1 I . belieye upon 


PH me aring 


miſting the ſides 'of the vellets. "the can 
united An of the right cbt lavihm And Carotid 8¹ 


lefs than chat ef the left f belrsiam and do, s 
they are ſeparated; 3 If fo} the reſiſtante to che biosd 


malt be leſs in that common trunk, than in the 

avian and carctid; but if the reſiſtance be ſmaller,” 
the abſolute force with which ehe blood is ſent from 
the heart being equal, there muſt neceſſarily be EY 
greater quantity of blood ſent through them in à gi. 
den time. And as 'the'ftrengeh of the muſcles'%s, 
e nc ribus ribur, as the qua . of blood. ſerit' into 
them in 3 given time, thofe of che right. arm 
will be Arie: than thoſe of the left. Now chil- 
dren being conſcious of this ſaperior ſtrength; uſe che 


right upon all occaſions, and thus from: uſe comes! 


chat Graf difference which is "fo obſervable! That 
this 15 a ſufficient cauſe ſdems evident from fact; for 
what a difference is there betwixt the right and left 


arm of one who has played much at tennis? view! 


but the arms of a! blackſmith, and legs of a foot- 


man, atſd you'll ſoon be convinced of this effect arl. 


ſing from uſing them. But if by any accident the rig 

arm is kept 1 action for ſome time, the och. er 
from 4 5 gu fed gets the better, and thoſe people are 
left handed: For it is not to be imagined that the 
ſmall 6dds im the original formation of the veſſels 


| ſhould be ſufficient to reſiſt the elfect of ofe an a e. 


enough for dur preſent argument” that. 8 no 
means ate uſed to,oppoſe it, the odds are ſuffetent 


to determine the choſce in favour of the riglit. Now | 
becauſe it is natural to begin with the jeg correſpon . 
ding to the hand we have molt power of; this is 


what gives alfo a ſuperiority to the right jeg. TIT 
This difference is not peculiar to man, but is fill 


more obſervable in thoſe creatures, in Whom the fame 


mechaniſm does obtain in a greater degree. Do but 
obſerve a dog at a trot, how he bears forwards _ 
his right ſide, or look at him when a-ſcrapi e, big 

ET. and 47 wilt e — war he ht 
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much „es than ours, whereas theiglandula thyroidea; 
is much leſs, and it; is generally remarked, that theſe, 
two glands do thus always ſupply the place of each 
other: chat is, in ſuch animals as have a Ege 
n,; the glandula thyroidea is 5 and c{VIce; 
vera. tere ere turally led to aſcribe, tl 
ſame, afe..to both, pig. t the ſeparation: of a "ns 5 
= p © the cyl in e ' 4 os is, 
poured into the Ales e | We epnlicer 
bfferent. formation of the thorax: in both, we hall 
8 account for the variety in the bulk. of, theſe 
glands. Reſpiration Hg .chiefly, perf orm- 
0 man by. che widening cheſt, the, Jungs 
at every inſpiration mu preſs upon the thek 
and, oonſegquentiy diminiſh it; but the diaphragm, 
yielding more in the dog's inſpipation, this gland. is 
not ſo much preſſed by the lungs, and ſo will be 
larger, and hence the glandula thyroidea Will, be 


proportionably leſs :. Again, from the poſture of, this: | 


creature, we.ſhall ſee tHat it was much more conve - 
nient for a dog to have. my moſt part of. the. 
lymph, ſupplied by the thymus, ſince the ne Ing; 
_. frequently in a deſcending poſture, the lymph. 7 5 5 
thyroid gland would have a very diſadvantageous 
courle to get to the thoracic duch whereas in the 
hunan body, the, thymus. is really below the Jafteal 
cal, Where 1 ir makes its curvature . before it opens 
into the ſubclavian, and conſequehtly there is a meg ele 
ſity of a conſiderable ſhare of the diluting liquor b wa 
fur nilhed by the thyreid gland, which, is Gtuated much 
" higher, ſo. that its lymph has. the advantage of a per: 
Pendicular deſcent. i 
We may here obſerve, 1 the 2 85 440 i in 
og has no curyature, before it enters the 400 vin 


vein. Ihe horizontal poſition of this animal, 
üng a fa . courſe 11 the g > C4 „ RED 
Nele that Folk to force, its paſſage 1 into the blood. 
ops 0 f this creature are divided into *more-nu- · 
* * | merous 


+ «- 1 24 
0 mags oe to this may, be: pbſerveg i in, ren TT f 
0 thymus of this creature is +proportionably! | 
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Berit 16668 ad deeper fon A 5, 105 
che Ae reaſon as the liver, The left. ſide 6f"th 
#ords in this atimal bears a a greatet f -oportion tot 
right than in man, the ohe being "early as three 


two, the other as four to tire. an | 


e look on it as a general rule, Rar all hug 


46th, as having 'occafion' rs gather = pre from 


Bs. Ne are provided wit h e necks 888 
m as 4 long neck not es 
5 ol too long a lever to 8 vl; hr of the head, 
ut alf when the animal is Lt his food, rakes 
the brain in danger cf being oppreſſed with too great 


a quantity of blood, by the liquor in theſe arteries 
having the advantage of a deſcent, While that in the 
veins muſt remount: a copſiderable way contrary to 


its own gravity) it was therefore fig ns e part 
of the length of the neck ſhould {pled d hs 
lepgth of the jaws. Thus we roy korſes' ref „Kc. 

who have no occaſion for opening their mouths Fer 
wide; yet have long jaws. Bull dogs indeed, and 
ſuch animals as have occaſion for very ſtrong jaws, 
muſt of neceſſity have them ſhort; "becauſe" the longs 


er they are, the reſiſtance to be overcome acts With a 


longer ud Anothier exception to this general rule is, 
fuch animals as are furniſhed with ſomerhing analogous 
to hands to convey their food to their moùths, as este, 


apes, De. The teeth of this creature phainly ſhew it 2 


to be of the carnivorous kind, for there are none 


them made for Fer their food, but only for teur! 
Been its poſterior teeth are not 


ing ald dividing 
formed with” Wk broad ſurfaces as ours are; büt 
are made conſideraby harper} arid 2 
auother when the month is that, that ſo they ha) 
take he firmer hold of whatever lens EE 


them. * TIT s at 1 41 * 
Tue 'whjds, Aeg gene '6f the length of the 
1117 4 Is moch longer than ohrs; 'atid as this creature 
feeds With his-tie ad 1 a depending poſture; the 56%7 
a. falling out of the 

mouth, were it not for ſeveral prominences placed 
WON 4 


would always be in danger o 


* 


the adban- 
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eaſily aW ñ to the jawys, but to hinder 1 its re- 


curn, In, ſome animals who feed on living; creatures, 
_ theſe _ hooks! are pie more conſpicuous, as in 


ſev lira where they are almoſt as large 


Aber en in che fore part of thei mouth, and near | 


a rm aud ſtrong. 


When e open the, wouth, we ſee the e 


very prominent in the, poſterior part of it, ſo that it 
. appear at firſt view, chat theſe were incoriye- 


niently placed, a8 continually expoſed: to inju- 


ries from the hard ſubitances this creature ſwallows; 


but upon a more narrow ſcrutiny. we find this pro- 


Aided for by two membranous capſule, into which the 
amjg dale, when preſſed. can eſeape and Kaner 
Weite fram ſuch injaries. 3 45 
The erer pendulum Palati, is in this eats con- 
ably longer than in man, to prevent the food 
— into his noſe ; which wauld happen 
quently in this aural chan in n, e 
ſiruation while feeding- 


; and. naturally continues ſo; there is therefore 


adigament or rather muſcle. chat comes from the % 


and root of che tongue that is/inſerted into 
that part of the epiglettis, where it is articulated. with 
eaten Sie: which ſerves to raiſe. it | from the 
not ſo ſtrongly but that it may with a 
3 — 9 down ai 1 then i in all. ſuch 


as to be capable of covering the 7ima entirely, and 
j in man the epiglottis cannot be ſo preſt backwards 
and downwards, as to ſhut up the glottis perfectly, 


but leaves a ſpace that gan be exactly filled up by the 


uula, we may very reaſonably conclude that the, uſe 
* chis part is to ſupply. uk deficiency in che chi: 
5 190 Yi: aha Ir A539 n l 3g 28 Bite 
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- amoſtly.at PAO PW e 
vary in.ſuch; a manner, as to allow any thing to 


of it eel 4 
Isa this ſubject there is no e = 1 he YA 
Slotdis, when preſt down, covers the whale rima en- 


animels as have no woula, th e epiglottis, is ſo ordered 
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In the upper men behind the eri. 
coid cartilage, there is a pretty large gland to be 
found, which ſerves not only for the ſeparation of a 


mucous liquor, to lubricate the bolus as it paſſes this 
way, but alſo ſupplies the place of a value, to hinder 
the food from regurgitating into the mouth, which it 


would be apt to do by reaſon of en ae lit | 


ation of the creature's head. 

The eſophagus is formed pretty ah 4 in the fame 
way as the human; authors n generally alle e, 
that guadrupeds have their gullet compoſed f 


ouble row of ſpiral fibres decuſſing one another, but 
this is proper to ruminatin animals, who have ocea· 
ſion for ſuch a decuſſation of fd rer. Tbe action of 
thele you _ mad ee in a cow ee 
cud. ES 5 


I be noſe 1 is eee man, and its 
external paſſage moch narrower. Lhe internal 


ſtructure is alſo better adapted for an acute ſmelling; 


having a larger convoluted ſurface on which the 


membrana ſebeideriana is ſpread, and this is to be b. 


ferved in moſt quadrupedi, who have the ofa ſhongioſa 


commonly large, and theſe too divided into a great 
number of exceſſively fine thin lumellia. Op nn 
phant, which has a head pretty lar 

to its body, has the greateſt part ah pots 
the cavity of the note and frontal ſinuſes, "which laſt. 
extend almoſt over their *r head, and leaves but a 
ſmall cavity for their brains. A very nice ſenſe of ſmel- 


| ling was not ſo abſolutely neceſſary for man, who has 


and experience to direct him in the choice 
of his food; whereas brutes, who have only their 


ſenſes, muſt have theſe of neceſſity acute, ſome having 


one ſenſe in greater perfection than others, accurding 
to their different way of life. We not only conclude 
a priori from the large expanded membrana fcheides 


riana that their ſenſe of ſmelling is very acute, hut 


we find it ſo. by cows and horſes. 
readily betwixt noxious and wholeſome rſs | 
they do PATON by 9. ſenſe. 
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+ The external ear in different ' quadrupeds is die. 
rently framed, but always calculated to the creature's 
manner of life: In ſhape it commonly reſembles the 


oblique ſection of a cone from near the apex to the 
baſis. Hares and ſuch other animals as are daily ex- 
- Poſed to inſults from beaſts. of prey, have large ears 
_ directed backwards, their eyes warning them of any 
danger before; rapacious animals, on the other 


hand, have their ears placed directly forwards, as 
we ſee in the lion, cat, Sc. Ihe flow: hounds and 


other animals that are deſigned to hear moſt. diſtinctly 
the ſounds coming from below, have their ears hang- 


ing downwards. Man again, who muſt equally. hear 


ſounds coming from all quarters, but eſpecially | ſach 
as are ſent from about his own height, has his exter- 

nal ear placed in a vertical manner, ſomewhat turned 

forward.” In ſhort, wherever we ſee a ſpeciality in 


the make of this organ in any creature, we {ſhall 
with very little reflection diſcover this form to be 
more convenient for that creature than another. 
There are ſome differences to be obſerved in the 
ſtructure of the internal ear in different animals; but 
we know ſo very little of the uſe of the particular 
parts of that organ in the human ſubject, that it is al- 
together impoſſible to aſſign reaſons for theſe varia- 
tions in other creatures. F E 


All guadrupeds have at the internal canthus of the 
eye, a ſtrong firm membrane with a cartilaginous; edge, 


which may be made to cover ſome. part of their eye, 


and this is greater or leſs in different animals, as their 

eyes are more or leſs expoſed to dangers in ſearching 
after their food: this membrana nictitant, as it is cal- 
led, is not very large in this animal; cows and horſes 
have it fo large as to cover one half of the eye like a 


curtain, and at the ſame time is tranſparent enough 
to allow abundance of the rays of light to paſs 


through it; fiſnes have a: cuticle! always over their 
eyes, as they are ever in danger in that inconſtant 


element. In this then we may allo obſerve a ſort of 
5 „ * oe, All 
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All quadruped have a ſeventh muſcle belonging 
to the eye, called ſiſbenſorius. It ſurrounds almoſt the 
whole optic nerve, and is fixed into the ſclerotic coat as the 

others are; its uſe is to ſuſtain the weight of the globule 

of the eye, and prevent the optic ner ue being too much 
ſtretched, without obliging the four ſtraight muſcles 
to be“ in a continual contraction, which would be in- 
convenient At the ſame time this muſcle May be b 
brought to aſſiſt any of the other four, by cauſing 


* » 


one particular portion of it to act at a time. 


The next thing to be remarked is the figure of the 
pupil, which is different in different animals, but al- 
ways exactly accommodated. to the creature's way of 
life. Man has it circular for obvious reaſons; an ox 
has it tranfverſe, to take in- a larger view) of his 
food; cats again have theirs ſomewhat perpendicular, 
(but can alter it pretty much) for a ſimilar reaſon, - 
1 and ſo of the reſt: the pupil of different animals 
_ varies in wideneſs, according as the internal organs 
of viſion are more or leſs acute; thus cats and owls 
who ſeek their prey in the night, or in dark places, 
(and conſequently muſt have their eyes ſo formed as 
that a few rays of light may make a lively impreſſion 
on the retina), have their pupils in day time contract 
ed into a very narrow ſpace, as a great number of 
rays. would oppreſs their nice organs, while in the 
night they dilate conſiderably. In the fame wax 
when the retina is inflamed, a great number of rays 
of light would occaſion a painful ſenſation, therefore 
* the pupil is contracted; on the contrary, in dying. 
people, or in a beginning ,amaurg/s, it is greatly di- 
lated, as the eyes on ſuch occaſions are very difficultly 
| affected, anda. weine ine... io 
lbhe poſterior part of the choroid coat, which is 
| called zapetum, is of different colours in different crea- 
i tures. - Oxen, feeding moſtly on graſs have this 
T membrane of a green colour, that it may reflect upon 
the vetina all the rays of light which come from ob- 
jects of that colour, while other rays are obſcured: 
f chus the animal ſees. its food better than other objects. 
„ „% „ / y Tm 
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Cats and 6s uwe their rapetum of a hin colour, 
and for the ſame reaſons have the pupil very dilatable, 
and heir organs of viſion acute; and we ſhall fd 
that all animals ſee more or lefs diſtinctly in the dark, 
according as their x ape approaches nearer to a 
white or black colour. Ihus dogs who have it off a 
gꝑreyiſh colour diſtingniſh objects better in the night 
than man, whoſe tapetum is dark brown, and who, I 
believe, fees worſt in the dark of any creature, it 
being origmally deſigned that he ſhould reit from all 
kinds of employments in the night time. Ihe dif- 
ference then of the colour of the fapetum, as indeed the 
fabric of any other part in different creatures, always 
depends on ſome particular adv artage aceruing to 
the animal in * en manner of life ms _ tin. 1 


We call bon, Presesd to che damm, which- we re- 
matte in the firſt place is proportionally much ſmaller 
in all guadrupeds than the human the reaſon 'of 
lch may be, that as thoſe creatures for the moſt 
part ſeek their food with their heads in a depending 
Poſture, this Gruation would make it very inconve- 
nient for the brain itielf to ſend its animal ſpirits (or 
its influence aud energy, let that be what it will) 
through the rierves,” ſo that it was neceſſary”: | 
. ſhould be ſupplied from foniewhere' elſe, and conſe - 
+ quently there was no feafon ſor the brain itſelf be vg 
of a great bulk. As a confirmation of this theory, 
we find-that che intercoſtal and eight pair of nerves, 
which ſerve the vital organs in the human body, 
take their origin from the encephalun, vhich in quadry . 
pedi come moſtly from the theca uertebrurum. Again, 
there was no ſuch occaben for ſo great à quantity 
of brains in thoſe animals as in man; ſeeing in them 


all its energy is employed in their progreſion, while 


man has great waſte of ſpirits in the exerciſe of his 
reaſon and intellectual faculties. © And beſides all this, 


ga great bulky brain would be inconvenient to theſe 


creatures, in fo far as it would add conſiderably to 
th; * of the * * uy having the Oy 


* 


* 


1 * Joi to a ak 6 require a 3 great- 
er force to ſupport it than now it does; for the heads 
of the greateſt parts of guadrupeds are not near ſo 
heavy as they would at ſight ſeem to be, from the 
finus Meg being produced a great way e 
to enlarge the organs of ſmelling. 
The pits in the anterior part of their ſkulls are ; 
1 more conſpicuous than in the human cranium, 
which may be occaſioned by the depending poſture 
of theſe creatures heads, while they gather their 
food: The brain at this time gravitating much on the 
bones while. they are as yet ſoft, will gradually make 
impreſſions upon them. at theſe Places where it riſes 
into eminencies. Ihis is eee in man meſily by 
his erect poſture. _ | 
I be als is not near ſo large in | quadrapade as. 
in man, as they have little occaſion to be on either 
ſide, and the two hemiſpheres of the brain are in a 
great meaſure hindered from juſtling againſt one an- 
other in violent motions, by the brain's inſinuating 
itſelf into the above · mentioned pits. 
The ſeeond proceſs of the dura mater, or tentorium 
5 cerebelle ſupererpanſum, is conſiderably thicker and 
2; {ſtronger in moſt guadrupeds. than in. man, eſpecially: 
in ſuch of them as are very ſwift of foot, as hares 
7 and rabbits, and that moſt when they are old. This 
r membrane is generally oflified, that it may the more 
; aeffectually keep off the weight of the ſuperincumbent 
E brain from the cerebellum in their rapid motions, 
: which otherwiſe would be of bad conſequence. 
: The olfactory. nerves are very la e, and juſtly de- 
. ſerve the name of proceſſus mamillaris. - They are 
1 hollow, and conſiſt of a medullary and > cineritious 
1 ſubſtance; and at firſt ſight appear to be anterior 
2 ventricles of the brain produced; but in man they 
$ are ſmall, and without any diſcernable cavity. The 
I reaſon. of. this. is pretty evident, if we conſider how 
e this animals. head is ſituated; for the lymph continu- 
9 ally gravitating upon the :aferior part of the ventricles 
= ng thus elongate and pope them: But from this. 
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ſent immediately through the er erb heide inte the 


it is in another, is fitte 
Way of lying. 


have this plexus of the veſſels | 


PE” 


very inferior part the olfaFory nerves riſe, and are 


noſe. Hence the antients thinking they were con- 


tinued hollow into the noſe, believed they were the 
temunctorier of the brain; in the brain of ſheep which 


by its firm texture is the beſt ſubject of any for 
fearching into the ſtructure of this part, we evidently 


_ fee, that the name of the gi cavities was very 
properly applied by the antients to the lateral ven- 
tricles of the brain, which are really of a greater 
extent than they are ordinarily painted by the änato- 
miſts, reaching farther backwards and forwards àgain 


under the ſobitance of the brain 


The nates and-teftes de ſerve this name much better 


here than in the human body with reſpect to each 


other. They are here alſo of different colours, the 


- uatex belag of the colout of the cortical, and the 22/fes 


of rhe. medu!/ary ſubſtance of the brain: Whereas 


in man they are both of one colour. The reaſon of 


theſe differences, and others of the like nature to be 


met with, I thall not pretend to determine; for we 
have hitherto ſuch an imperfect knowledge of the 
brain itſelf, chat Wwe are entirely ignorant of the vas» 
_ Flous uſes of its different parts; we may in general 


conclude, that the varying in one animal, from What 
to the creature's particular 


* 


The rete mirabile galeni, ſituated on each- ſide of 


the /ella tus cica, about which there has been fo much 
- diſpute, is more remarkable in quatripeds than in the 
Human ſubject, though it is certainly to be found there 
too; notwithſtanding ſeveral anatomiſts have denied: 
its exiſtence. © The uſe indeed which Galen aſcribes 


to it is frivolons, and not Well 3 for he will 
erve for checking the 


impetuoſity of the brain, but it is evident this cannot 
be the uſe of it; if indeed the whole caro * | 
Had ſptic ints ſuch ſmall veſſels as compoſe this ner. 
. 
been retarded in it; but this is not the 8 
. | ee only 
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— ſends off a few mall twigs to compoſe a 
at its entry into the cranium, 165 the branches going 
out from this ſame plaxus, are diſtributed my he 
neighbouring nerves: Among the reſt e 
twigs do the ophthalmic branch of the pair. 
It is this diſtribution of theſe arteries makes it ſo 
difficult to determine whether there is a communication 
between the interooſtal and that nerve; for if you 
diſſect the parts in a recent ſubject, you would at firſt 
view affirm, that there is an anafomofyy but when 
the carotid artery is injected, and the plan, filled 
with the ſubtile — theſe branches, which for- 
merly ſeemed to be nerves, have now the —_— 
of arteries by the veſſels of their coats bein D 
I have been at great pains to enquire into 3 matter, (5 
but could never poſitively: determine if there is ſuch - 
an anaſtomoſis as is deſeribed by a great many aus 
thors, and ſo very diſtinctiy delineared by Dr Lower 

in Wills's treatiſe of the nerves, and Vir Vieuſſen, 
oy it ſeems moſt -probable from the ſympathy. ob · 
fſervable between RO: that there 1 is ſuch an ante 
vg R 
7 he ſtructure of the bein difeving but very tinls 
bv all quiadripetls,” it ee nete examine! abs: 
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T "HE, vexr Postes of quadrazede we Frebene = | 
Is conſider was the ruminant kind, of Which we 
Yi: an” example in a cow, and accordingly : ſhall. —_— 


eke che rue of che animal in were,” that we mar, 1 
FF firſt remark ſome” things that are peculiat to it in 1 f 
b that ſtate; and afterwards proceed to examme is I 
3 e as à ruminant animal; firſt then as a Heu a | 1 
5 The form of à cow's wterus differs from the haman, 1 
1 in havin two pretty large cornun. Is is co 05 | 1 
Ie other beutes, for bitch as we Jong. IH 
ST d theſe again aner {as velog mils _ 
A  parous 
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| Harous and waiparous) in this, chat in the bitch's Ar. 
mia the feruw?'s are contained, whereas here there is 
pr part of the /ecundines, being moſtly the allantois 
with the included liquor. The muſcular, fibres of 
the uterus are more eaſily diſcovered ; its internal 
ſurface has a great number of ſpungy, oblong, pro- 
tuberant, glandular bodies fixed to it by a fine mem 
brane: Theſe are compoſed of ſeveral large veſſels 
of the uterus terminating here. I heſe are veryſmall, ai 
ſometimes not to be obſerved at all. In an impreg- 
nated uterus we can eaſily preſs out of them a chylous 
mucilaginous liquor; they are compoſed. of a great 
many proceſſes or digituli, and deep caverns anfwer- 
to as many proceſſes and caverns of the placenta. 
Their reſemblance has occaſioned the name of 
papilla to be given them, and hence i it was that Hip- 
pocrates was induced to believe, that the fetus ſuck d 
in "utero, It is not eaſy to determine, whether. the 
#terus grows thicker or thinner in the time of geſtation. 
The membranes it is plain (by the ſtretching of the 
parts) muſt be made thinner, but chen it is as evident, 
that the veſſels are at that time enlarged, upon which 
Principally the thickneſs of any part depends; o 
chere ſeems to be as much gained the one way, as loſt 
the other. The os uteri is entirely ſnut up by a 
glutinous mucilaginous ſubſtance, that is common to 


the females of all creatures when with young; by - 


this the external air is excluded, which would ſoon. 
make the-liquors corrupt; it alſo prevents the inflam- 
mation of the nembranes, and the hazard of abortion. 
By this means alſo the lips- of the womb are kept 
from growing together, which otherwiſe they wou a 
\certainly, at this time do. There are mucous glands. 
placed here to ſecern this gluten, which on the break- 
ing of the membranes with the contained waters make 
a ſapo that lubricates and waſhes the parts, and makes 
them eaſily, yield. Ihe firſt, of 45e groꝑer inuolucru 
of the Fætus is the chorion. ONE ag 

The chorion is a pretty fixang firm ee on 
wl ex te nal eee great manx ad 
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wi volley of the ſame amber, des 125 


with the Papilla, with which they are mutually in : 


dented, They have been called :cory/edones, from 
zor/74 cavity, This is greatly: difputed by ſome; 26 
a name very improper, but 1 think without reaſon, 
ſinde the furface that is cormected to+the--papile is 
concave, though when ſeparated it appears rather 

convex, To ſhun all diſpute, they may be called _ 
2 pes” placentule, ſince they ſer ve the ſame 
uſe as the placenta in women. Ibe ſeparation — 
— from the papillꝭ without any dilaceration ſeems 
to prove beyond a reply, that there can be here nw 
anaftomeſes bet wixt che veſſels; on their coats rum 
great number of veſſels that are ſent to the ſeveral plas 
crntulæ,; on the external fide next to the weruws wheres 
as in creatures that have but one placenta, as in the 
human ſubject, cats, dogs, r. the adhefion is 
ſome wat firmer: The placenta are like wiſe joined to 
wy pille in the cornuu utrri. "INE! "hall next my 

tory of the ablantois. 

His is a file tranſparent omni 3 to 

the former It is not a general invelucrum of the 
_ fetus in the mother, for it covers only a ſmall part 
of the amnios: It is moſtly lodged in the corriva ates. 
ri. In mares, bitches and — it ſurrounds the 
amnios, being every where interpoſed beta it a 
the heren. In ſheep and goats it is the ſume as in 
this animal; and in {wine and rabbits it covers ſtill 
k'fs of the amnios. This ſac is probably formed by 
the dilatation of the wrachus, which is connected at 
its other end to the fundus of the bladder, through 
which it receives its contents, and the membrane is 
doubled at the extremity of the canal to hinder the. 
return of the urine back into the bladder. Its vel 


ſels are exceſſively fine and few, and we cannot fores 


an injeQed liquor farther than the begirming of this 
coat. This membrane is To far ee to the 
erticnla, as not to be liable to corruption, or eaſiiy 
irritated by acrid liquors. - - The exiſtence of = 
REM women has uy On diſputod 
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ſpread upon it, the lateral branches of which ſepa- 


both ſides: Thoſe who are againſt its exiſtence de- 
ny they could ever find it, and allowing it were ſo, 8 
allege, that lince the wrachus is impervious, as ap- 
Pears by our not being able to throw liquors from 1 
the bladder iuto it, or vice verſa, it cannot ſerve the | 
uſe that is agreed by all it does ſerve in beaſts, and | 

{ 

f 


therefore in the human body there is no ſuch thiog: 


But if we conſider on the other hand, that firſt. 

there ſeems to be the ſame neceſſity for ſuch a reſer- | 
voir in man as in other animals. Secondly, that 

we actually find urine contained in the bladder of 


the human fetus. I hirdly, that urine: has been e- | 


vacuated at the navel when the urathra was ſtopped, 
which urine without this conduit would have fallen 
into the cavity of the abdomen. Fourthly, that mid- 


wives do generally remark two different ſorts of wa- 


ters come away at the time of birth. And, laſtly, 
that Dr Littre and Dr Hale have given in this mem- 
brane of an human ſubject with all the other ſecun- 
dines curiouſly prepared, the one to the Royal Aca- 


demy at Paris, the other to the Royal Society at 


London, by which ſocieties their reſpective accounts 


are atteſted, not to mention Verheyen, Heiſter, 
Keil, Sc. who affirm their having ſeen it, and Mir 


Albinus, that famous anatomiſt, profeſſor at Leyden, 
ſhows, as I am told, to his college every year a pre- 


paration of it. On all theſe accounts I muſt, own, 
chat it ſeems moſt probable to me there is ſuch a 


membrane in the human body, although in four bo- 
dies purpoſely diſſected, wherein] was aſſiſted by 


2 very accurate anatomilt, Dr r, I could 


not obſerve any ſuch thing; however, I Would ra- 
ther accuſe my own want of ſkill, than doubt the 
The third proper integument of the fetus is the am- 
205: 3 it is thinner and firmer than the chorion; it 
has numerous ramifications of the umbilical veſſels 


rate a liquor into its cavity. This is the proper li- 
4 9 5 8 B > "Ou 


— — 


quor 15 Mas which at fieſt 1 Aa ſmall quan- 
tity, afterwards encreaſes for ſome months, then 
again decreaſes; and in a cow near her time the 

quantity of this liquor i is not above a pound. This 


ef 


membrane does not enter the cornua uteri in this crea» 


ture; but for what further relates to the ſtructure 
of the involucra, with the nature of the liquors con- 
tained in them, maſt refer to the ſecond volume 
of medical eſſays, from page 121, where vnn have 
ur ſum of all we know of this matter: wok 
There are here two venæ umbilicales;. dae. but one 
in the human ſubject, becauſe the extreme branches 
coming from the ſeveral placemtulæ could not unite 
0 ſoon as they would have done . hey: come _ 
wy one cake, as in the human. 1 
There is a ſmall round fleſhy bake that Calo in 
| 3 urine of this creature, mares, c. called cuticus. 


la, which is the bypomenes of the ancients. Several 


idle opinions and whims have been entertained as to 
its uſe, but that ſeems to he ſtill unknown, or how: 
it is generated or nouriſned, nn dun no ee een e 


with the fœtus or placentules. Is 5 n 


Having thus conſidered che aer 3 of 


chis animal in a fetus ſtate, let us next obſerve the 


ſpecialities in its internal ſtructure peculiar to a fitut. 

The umbilical vein joins the vena portarum in the 
capfula gliſeniana without : ſending; off any branches 
as it does in the human ſubject. This. vein; ſoon 
after birth turns to a ligament, yet there are ſome. - 


inſtances where it has remained pervipus for ſeverak 


years after birth, and occaſioned an hemorrhage. 


We may next obſerve the duct called canals weneſues," - 
going ſtreight from the capſula gliſoniana to the dena 


cava g this turns alſo afterwards to à ligament. The 
umbilical arteries riſe at acutetangles from the inter- 
nal iliacs, whatever ſome may ſay, tothe contrary ai 


Theſe alſo become impervious. 813 ve a 5 ir * vor. 5 


1 88 artery coming. from che right ven- 


es we. heart, divides. into two, che, — 
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SHY opens into the eideſcending abr. 
tn the . ivides into two, to ſerve the ſungs 


on each ſide. The foramen ovale is placed in the par. 
tition berwixt the right and left auricles. At the 
of this hole is fixed a membrane, which When 
much ftretched will cover it all over, but more eaſi. 
yields to a force that acts from the right auricle 
to che left, chan from the left to! the right. Af. 
ter what bas been ſaid we may eaſily underſtand 
how the circulation is performed in a fetus. The 


blood de ing brought from the placenta of the mother, 


is throvn into the capſula gliſſoniana, where it is in« 
timately blended with the blood in the vena: perta- 
rum then part of this blood goes directly into the 
vena cava by the .duftus vengſus, the reſt paſſes 
through the liver. Firſt then, the whole: is ker 
from the vena cava into the right auricle, from whence 
part of it is ſent hy the foramen ovale. into the left 
auriele, the reſt paſſes into the right ventricle, then 
Into the pulmonary artery, then the reateſt ſhare 
receives is ſent immediately into 'the/ deſcending 
aorta by the canalis arterigſut, and the remainder 
circulates through the lungs and is ſent back by the 
pedinonary veins into the left auricle, which with the 
blood brought there by the ſoramen ovale is ſent into 
the leſt ventricle, from Nr it is driven by the 
aorta through the body. The great deſign of this 
mechaniſm is, that the —— mals of blood might 
not paſs through the collapſed lungs of the fœtur, 


bur that part of it might paſs through the foramem 


ovale and canalis e en without NY at ne. 
Gravy the hings. 

This was the 8 that univerſally. eventing 
_ nll the end of the laſt century, when it was violent- 
P oppoſed by Monſieur Mery, Who is very ſingular 

in ſeveral of his opinions. He will not allow that 
the foramen ovale tranſmits blood from the right to 
the left auriole, but, on the contrary, from the left 
to the right, and that for no other reaſon but be- 
_ cauſe he n _ pt; ache artery in fetus 


* I 


copARR * N 


longer than the aorta :: Mr, Winſlow; n, to F 
reconcile -thele two opinions, by ſaying the blood 
may. paſs either. way, and that it is here as it were 
| blended ; his reaſon is, that on putting the heart in 
water, ths foramen ovale tranſmits it any way. Mr 


Rohault, proſeſſor of anatomy at Turin, and fors 
merly one of Mery's ſcholars, ſtron ly. defends; his | 
maſter and criticiſes Mr Winſlow. . What he | ai = 
pally builds on is the appearance this foramen has in 
ſame dried preparations: This Mr Winſlow won't ; 
allow. as. à proof. After all I: remain in the com- 
mon opinion, and that for the following reaſons: 
Firſt, the pulmonary artery being larger ifies no- 
thing, ſince its coats are not only thinner, and will 
be more eaſily diſtended, but alſo the reſiſtance to 
the blood in the pulmonary: artery from the gel 
lapſed lungs is greater than the reſiſtance, to the 
blood in che ara. Secondly, if we ſhould allow. - 
any of theſe, two uncommon opinions, we ſhould. 
have the right ventricle vaſtly more capacious than 
the left; for if we ſuppoſe the Tel een ovale to he 
capable of tranſmitting one half of the whole maſs 
of blood in any given time, and the arterigſus as 
much in the ſame time, then you'll find that, accor- 
ding to Mr Mery's opinion, the whole maſs of blood 
being driven from the right ventricle into the p. 
monary artery, one third paſſes by the canalis arteri. 
gur into the deſcending aorta, two thirds: paſſing 
through the lungs and returning into the left aurige, 
1 one half of it, or one third of the whole maſs; paſſes 
1 by the foramen ovale into the - right auricle, and the 5 
other or the laſt third will be ſent into the Jefe won. bs 
5 tricle, and thence expelled into the gorta, which 
| third, with that from the pulmonary artery by the 
1 arterigſus, circulating througſi the body, Far; 
= returned unto the right. auricle, where meeting with - . 
the other third from the foramen ovale, with ir are 
ſent into the right ventricle to  undergo- the fame | 
courſe. "Thus the whole maſs is expelled. by che 
right ventricle and only one third * the left, If 
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Was the cafe,” why is not the right ventricle e 
times as large a and ſtrong as the left? Then if accor- 
ding to Mr Winſlow's fyſtem the foramen ovale tranſ. 
mits equal quantities from both auricles, this comes 
to the ſame as if there were no Foramen ovale at all; 
that is to ſay, the whole maſs going from the right 
auricle into the right ventricle and pulmonary artery, 
one third of the whole maſs paſſes into the aorta 
through the canalis arterigſur, the other two thirds' 
paſting through the lungs return to the left ventri- 
cle HE auricle, to be ſent through the canalir arteri- 
ous to the ri aht ventricle to undergo the ſame fate 
thus the right ventricle expels the whole maſs, the 
left only one third; but if according to the common 
opinion we ſuppoſe the foramen ovale to convey the 
blood from the right to the left auricle, then one 
third paſſes tliis way into the left ventricle, the other 
two thirds are ſent by the right ventricle into the 
pulmonary artery, from whence one third paſſes by 
the canalis arterioſus into the aorta” deſcendens, the 
other third circulates through the lungs, and is re- 
turned into the left ventricle, where meeting with 
that from the fer amen ovale" is with it expelled into 
the arta, and with the one third tranſmitted by the 
candlis arterigſus returns into che auricle to run the 
ſame race as hefore. Thus we conclude that two 
thirds are expelled by each ventricle and the whole 
circulates through” the body ; and hence they come 
to be of pretty equal dimenſions. In all this calcu- 
latin 1 have had no 225 to the blood diſcharged 
from the umbilical veſſeſs; but the greater quantity 
returned by the veins, chan ſent out by: _ A 
all argues for the common opinii. 
The kidneys in the fetus are — * diffe- 
rent lobes, which ſerves to give us an idea of the 
Eidneys being a congeries of different glapds; theſe | 
lobes being kept contiguous by the external mem 
brane are preſſed hy the ite 5 1 re 118 at „ 
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_ © COMPARATIVE ANATOMY, 39 
Me come now to conſider the creature. as a, rumi. 


nant animal. There are no dentes inciſores in the 
upper jaw, but the gums are pretty hard, cheir 
tongue rough, and they ſupply this defect by wrap 
ping their tongue round a tuft of graſs, ſo preſſing 
it againſt the upper jaw keep it ſtretched, and cut it 
with the teeth of the under jau; then, without. 


in theſe creatures, conſiſts of a double row of ,/þ val 


fibres decuſſating one another, All animals which | 
ruminate muſt have more ventricles than one, ſome - 
two, ſome three, our preſent. ſubje& has no leſs 
than four. The food is carried directly down into 
the firſt, which lies upon the left ſide and is the 
largeſt of all; it is called «5g, ventriculus, and 
rell by way of eminence, It is what is called by 
the general name of paunch by the vulgar. There _ 
are no rugæ upon its internal ſurface; the food, by 
the force of its muſcular coat, and the liquors pour - 
ed in here, is ſufficiently macerated, after which it 
is forced up hence by the &/ophagus into the mouth, 
and there it is made very ſmall by maſtication; this 
is what is properly called chewing the cud or rumi- 
nation; after this it is ſent down by the gullet into 
the ſecond, for the ſophagus opens indifferently into 
both; however the ereature has a power to direct 
it into which it will. Some tell us that the drink 
goes into the ſecond, but that might be eaſily deter - 
mined by making them drink before ſlaughter; the 
ſecond ſtomach, which is the anterior and ſmalleſt, is 
called xexgvpaxc; reticulum, the bonnet, or king*s-hood. 
It conſiſts of a great number of cells on its internal 
ſurface of a regular pentagonal figure, like to a honey - 
comb. Here the food is farther macerated, from 
which it is protruded into the third, called :xjvs or 
omaſum,  vulgo the manyplus, becauſe the internal 
ſurface riſes up into a great many plicæ or folds, and _ 
Aratum ſuper ſtratum, according to the length of this 
ſtomach. Some of theſe plicæ are further produced 
into the ſtomach than others, i. e. firlt two long 
„ E 2 5 - = ones 


The guts of theſe creatures are of a conſſderable 
leng ch in proportion to the bulk of the animal's body, 
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ones on each ſide, and within "theſe, two ſhorter 
in the middle, Sr. There are ſeveral glands in this 


ſtomach which is next to the α⁰ααν in bigneſs; and 


$0520 abemdſum, caille,” or the red, which is the 
name it commonly has becauſe of its colour. Caille 


 Lignifies curdled, and hence the French have given 


that as a name to this fourth ſtomach; becauſe any 
milk that is taken down by young calves, from the 


7 Jong remora it makes here, turns acid; and by the 
| remains of the milk before taken down aſſiſting, it 
is cvrdled. It is this fourth ſtomach with the milk 


curdled in it, that is commonly taken for earning of 
milk (as they call it), but after the bil- and pancreatic 


5 1 this coagulation is not to be found whiceh 


ſhews the uſe of thefe Hquors. There are other 
creathres that uſe the ſame food, that have not ſuch 


2 werhanifim in their digeſtive organs! horſes) aſſe, 
De have but one ſtomach where graſs is macerated, 


and a liquor for their nburiſhment extracted, and 


the remainder ſent out by the anus very little alter. 
ed From this different ſtructure of the ſtomach in 


theſe creatures, a ruminant animal will be ſerved 


Wich one third leſs food than another of equal bulk; 


pra fiers are 'ſofficiently acquainted with this. The | 


igeſtive organs; all their food is fully prepar- 
ed and almoft wholly converted into che, but a 


he 7 


firong 
horſe's ſtomach is not fitted for this, ſo that they re. 


587 a much greater quantity of food to extract 


„ 
„ 5 


e fame houriffiment. 


} 


and this confirms what we ſaid formerly on the ſubject 
of cer; of a dog, viz. that the length and 


dapacity of the guts were different in different ani- 


* % 


mals 4ccurding to the nature of their food, on 


The duodenum is formed here much the ſame way. 


as in a dog, and the general intention kept in vie w 
with regard to the mixture of the bile and pancre 


ee 


A 


9 2 1 The great NES 3 1 1 that 
name, their diameter differing very little from that 


of the ſmall ones; but to eompenſate this, they are 


much longer proportionally. than a dog's are, being 


_ convoluted in the ſame way as the ſmalt. guts * : 


The cæcum is very large. 1 


The ſpleen differs not Sk as; in figure or 6- ; 


5 from that of x dog's, but it is a. little more 
firmly fixed to the diaphragm, there not being here 


ſo much danger of .this Wants, * bart in * ; 


Mean of the pine. 


T he {ver is not ſplit i into ſo many Iobes in Ks crea- Ry 


ture as either in a man or dog, which depends on 
the ſmall motion this creature enjoys in. its pine, 
which made ſuch a diviſion needleſs: This alſo con- 
firms what I formerly advanced on this head. 


8 vefica arinaria is of a pyramidal ſhape, and s 
has ſcarce any muſcular fibres. It is very large and 


membranaceous, for the urine of theſe creatures not 
being ſo acrid as that of. carnivorous animals, there 
was no ſuch occaſion for enen it ſo ſoon, 
\ This. creature is provided wit 
52 and conſequently with vefcule /eminales, 
The female organs differ from thole of a birch, 


moſtly as to the form of the cornua uteri, which are 


here converted in form of a ſnail, In this and all 
uniparous animals they contain only part of the e 
cumndines, but in bitches and other multiparous animals 


_. they run ſtreight up in the ae. and contain * 


fertus themſelves. 
The - fienation of the heart. is pretty much the 


fame with that of a dog, only its point is rather 


| ſharper ; in us the heart beating continually againſt 
the ribs, and both ventricles going equally far down 


to the conſtitution of the apex it is very obtuſe, but 
here the apex. is made vp only of the left en o 


i more acute. 

The aorta in this creature. is juſtly. divided into a- 
ſecending and deſcending, though this diviſion is ill 
| founded ether} in a 2 dog. or man, and it has certainly 
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their defcriptions when they made this diviſion ; ite 


here the aurta divides into two, the aſcending and 


| deſcending ; the deſcending runs upwards or for- 
Wards, according to their poſture, for two or three 


inches, before it gives off the left /ubclavian; and (till 


an inch or more before the right /ubclavian comes off, 


and yet fomewhat further before it divides into e. 
t Wo carotids, fo that the veſſels that go to the ante- 


rior extremity of the right. ſide, do till keep longer 


in a common trunk with te cerofids _— thoſe” on. 
Þ. 2 left. bes ag ; 
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F EE next ou of animals we come W „bb hop, 
are the feathered kind; which are dieided in- 
to the Granwrots and Corrioorous: tt But before we 
on to conſider the ſpecialties in the viſcera of each. 
a we mult oblerve what both ſpecies agree in. 

” Fowls have a particular covering of feather v a. 
ferent from all other creatures, but exaQUy well ſuited: 
"to their Hatter of life; for it not only protects 
them from the injuries” of the weather, but ſerves 
them in their progreſſion through that thin aerial 
element, they are for the moſt part employed in; 
"and as "fore fowls hve much in the water, their 
feathers being continually beſmeared with an olly 


Ugquor, keeps the water from ſoaking into their Ks, 5 
and fo prevents its bad effects, W neh it w 
8 Fall ibly otherwiſe produce. 


ould . 


* #4. "Et « 


Fowls have the ſtrongeſt Wwuſtdas of the"While 


s body inferted into their wings; whence by the way 
e may obſerbe that it is altogether” "pol. 
ſible for man to buoy himſelf up into the air like ws, ; 


even though he had proper machines in place of wing 


unleſs he were Vkewite provided with' mbſcles/ftr org 


1 for moving them, which he has not. In the 
rext PO their wings" are not placed in the' om 


_ 


conſiderably high 
dies near Ae eres, ſituation. Hence we find, 
tdtiuhat if their necks are kept from being ſtretched out, 
. or if yon cut away their tails, they become incapable 
orf | flying any conſiderable way. Lhe largeneſs of 
7 the wings in different fowls varies, according to the 
oecaſions of the creature. Thus birds of prey, who 
5 muſt fly a conſiderably way to provide their food, 
| have large ſtrong wings; whereas domeſtic birds, 
who find their nouriſhment almoſt every where, have 
very ſhort and but ſmall wings. The beſt account 
of the manner of progreſſion of fowls, is given by 
Alfonſus Borellus, in his treatiſe De Motu Anima 
num, and in the Religious Philoſopher we have Be- 
relli's doctriue ſtripped pretty mach of its mathema- 
tical ſorm. Ihe poſterior extremities are ſo ſituated 
as to make us at firſt think they would be in conti- 
_- nual hazard of falling down forwards when they 
walk, but this is prevented by their holding up their 
heads and necks; and when they have occaſion for 
_ climbing op a ſtèep place, they ſtretch out their heads 
and necks forwards. Ihus we may obſerve a gooſe en- 8 

_ tering a barn- door, where generally there is an al- 
cending ſtep, to ſtretch out its neck, which before 
was raiſed, © and incline its body forwards; this is- 
laughed at by the common people; ho aſcribe it wo 
a pfece of folly in the gooſe, as if afraid of-knocking 


its head againſt the top of the dor. 
Carniubrous animals are provided with ſtrong 
crocked claws for the catching their prey; water 
foyvls uſe them for ſwinming, and principally for this 


ewixt 


8 


purpoſe have a ſtrong firm membrane interpoſed he. 
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twirt the toes. There is a beautiful mechaniſm to 
be obſerved in the toes of fowls; which is of conſi- 
derable uſe to them; for their toes are naturally 
drawn together or bended when the foot is bended -; 
this perhaps proceeds from the tendons of the toes 
paſſing over in them, which is analogous to our heels, 
and when the foot is bended muſt conſequently. be 
much ſtretched ; and ſince they are inferted into the 
toes, muſt, of neceſſity bend them when the foot is 
dended, and when the foot is extended the HAexors 
of the toes are again relaxed, and they therefore ex- 
panded, This is of great uſe to water fowls, for had 
there been no ſuch contrivance as this, they muſt - 
have loſt as much time when they-pulled their legs 
in, as they had gained by che former ſtroke; but as 
the parts are now framed, whenever the creature 
draws in its foot, the toes are at the ſame time bended 
and contracted into leſs ſpace, ſs that the reſiſtanee 
made againſt the water is not near ſo great as before: 
On the contrary, when they ſtretch their foot, their 
toes are extended, the membrane betwixt them ex- 
panded, and confequently a greater reſiſtance made 
to the water. Again, ſuch fowls as live moſtly in 
the air, or have occaſion to ſuſtain themſelves on 
branches of trees in windy weather, and even in the 
Dight-time when aſleep, while all their muſcles ave : 
fuppoſed to be in a ſtate of relaxation; ſuch, I ſay, | 
have no more to do, but lean down the weight of 
their bodies, and their toes continue bended without 
any muſcles being in action; and whenever they Z 
would diſentangle themſelves, they raiſe up their ; 
bodies, by which their foot, and contequently their 
„ tt ooy pg ee te ng” 
\ © © Carnivorous fou ls have their beaks long, ſharp and 
= crooked ; the domeſtic fowls, ſuch as the hen kind, 
ec. have ſtrong ſhert beaks, commodiovſly fitted to 
dig up and break their ſosd; the water fowls again 
have long or very broad ſcoop like beaks, which is 
moſt convenient for them. I he fernum of fowls is 
much larger proportionally than the human, and has 
h)) ß ⸗7“ß)7ô§˙* 7; 43 e 1 50 2 
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a ridge riſing in its middle for the more commodious 
origin of the muſcles that move the wings. I 18 : 
alſo leſs moveable. than ours, for had it been very. 

moveable, a great deal of the force employed for 
moving the wings, would at every. contraction of the 
muſcles have been loſt, or elie-ſome other muſcles 
mult have come in play to keep firm the ſternum, but 
this additional weight would have been inconvenient 
| for their. progreſſion. N e 10642318 4 CANE 9 bed 1 
What other things are moſt remarkable in the f 
ſtructure of the ſeveral viſcera, we ſhall conſider in 
that common domeſtic animal, the cock or hen, and 
afterwards obſerve the difference of their viſcers 
hylopoietica from a carni vorous fowWw. 
ei ent DADE of 
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HE oeſophagus of this creature runs down. its 
1 neck ſomewhat inclined: to the-right-fide, and 
the ixgluvies or crop/where- the food is macerated and 
diſſolved by a liquor; ſeparated by the glands; v 


* 


are eaſily obſerved every where on the external 
face of this bag. The effect of this mace ration ma 

de very well obſer ved in pigeons, who are ſometimes 
in danger of being ſuffocated by the-peaſe, Sc. they _ 
feed upon, ſwelling to ſuch an immenſe bulk in their | 
ingluvies, that they can neither get uopwards nor 

__ downwards. If it be a favourite fowl, it might be 
Preſerved by opening the /ac, taking out che eas 

and ſewing up the wounſſeſ .. 
I he food getting out of this ſac goes down by the 
remaining part of the &/aphagus into the ventriculus 
ſuccenturiatus or infundibulum peyeri, which is a, con- 
tinuation of the gullet with more numerous glands, 
which ſeparate a liquor to dilute the food ſtill more, 
which at length gets into xhe true ſtomach or gizt 
zard, which conſiſts of two very ſtrong muſcles cover: 

. ed externally with a fendinoua aponeurofis, and lined 


{urs 
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on the inſide by a very thick firm ae e e e 
evidently diſcover to be a production of the cuticula, 
This might have been proved in ſome meaſure a pri- 
eri, from taking notice that this membrane, hich in 
chicks is only a thin ſlight pellicle, by degrees turns 
thicker ang ſtronger, the more attrition it- ſuffers; 


but there is no other animal fubſtance, ſo far as we 


know, which grows more hard and thick by: being 
ſubjected to attrition, excepting the cuticula. Hence 
may be drawn ſome kind of proof of what 1 . 


ſometimes affirmed concerning the tunica villoſa of 


the ſtomach, and inteſinet in the human body, 
viz. that it was only a continuation of the epidermis. 
Nay, all the hollow parts of the body, even arteries, 
veins, &c. ſeem to be lined with a production of this 
membrane or one analogous to it, The uſe of this in- 
ternal. coat of the ſtomach of fowls & to defend the 
more tender parts of that vi/cus from the hard rakes 


. and little ſtones thoſe creatures take d . 


The digeſtion of theſe animals is performed merely 


| "op attrition, as is evinced by many experiments. We 


ſee them daily take down conſiderable numbers of 
the moſt ſolid rugged little flints they find, and theſe 
can ſerve for no other purpoſe: than to help the tri- 


turation of their aliments. After theſe pebbles by 


becoming ſmooth are unfit fer this office, they are 
thrown up by the mouth; hence fowls that are long 
confined, though never ſo well fed, turn lean for 
want of theſe ſtones: to help their digeſtion; but 
this was put beyond all diſpute by Mr 1 auvry, who 


| | ra a ſpecies of metal to an oſtrich, convex on one 


e, and concave on the other, but carved on both ; 
and opening the creature's body fome time after, it it 


was found that the carving on the convex ſide was all 


obliterated, while the engraved. character. remained 


the ſame as before on the concave. fide, Which was 


not ſubjected to the ſtomach's preſſure ; which could 
not have happened had digeſtion been performed by 
a menſtruum, or any other way whatſoever; but may 
be . 2 by allowing a . mechanical 
N 


. to take Oy We. are 8 . no 
means to conclude from this, as ſome have too. raſhly_. 
done, that in the human body digeſtion is performed 
by a ſimple attrition, otherwiſe we may with equal 
ſtrength of reaſon, by as good arguments drawn 
from what is obſerved in fiſhes, prove that the aliments 
are [diſſolved in our ſtomachs by the action of a men- 
ftruum:: But this method of reaſoning. is very taulty, 
nor can it ever bring us to the true ſulution of any 
philoſophical or medical problem. It is very plain, 
ſiuce the ſtructure of the parts of the human ſtomach 
are ſo very different from that of this ereature, that. 
it is fooliſh and unreaſonable to imagine both of them 


capable of producing the ſame effects At each end 


of the ſtomach there are as it were two particular 
ſacs of à different texture from the reſt of the ſto- 
mach, not conſiſting of ſtrong muſcular, fibres; they 


ſeem to be receptacles for the ſtones (eſpecially at the | 
end which is fartheſt from the orifice). while the dis. | 


geſted aliment is protruded into the inteſtiner. 
The duadenum begins pretty. near the ſame place, 

at which the @&/ophagus enters ;. yet notwithſtandi 

the vicinity of theſe two tubes, the aliments are in u 


danger of getting out before they are perfectiy digeſts. 


ed, by reaſon of a protuberance or /eptum medium he- 
twixt the orifices; and in thoſe creatures who have 
ſuch a ſtrong muſcular ſtomach, it js a matter of great 


indifference, whether the entry of. the eſophagus. or 


pyiorus be higheſt, provided: that the entry from the 


_ &/ophagus does not allow the food to regurgitate, ſince; z 


the force of the ſtomach can eaſily, protrude; it to- 
wards the duodenum.” This gut is moſtly in the right. 
ſide, and haugs pendulous in their abdomen, having 
its two extremities fixed to the liver. TI he :dud7us + 
communis choledachus enters near its termination, Where 


it mounts up again to be fixed to the liver; and leſt. :: 


by the contraction of the inteſtines, the bile, ſhould,, 
paſs; over without being intimately blended with 
the chyle, that du# enters downwards contrary to the 
. of * food, and contrary to what is obſerved 
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W COMPARATIVE ANATOMY. - 


m ang of the animals we have mentioned yet. But 
ſtill eke general intention is kept in view, in allowi 
theſe Juices: the faireſt chance of . dne 
Blended with the food. 

The ſmall guts are . larger chan thoſe 
of carnivorous birds, for the general cauſe already af. 
ſigned. At the end of the 2/inm they have two 
lacks inte tina cæcu, one on each ſide, which ſerve as 
reſervoirs to the feces, which after ſome remora there 
negurgitate into what ſoon becomes the rectum, which, 
ther with the excretories. of the urine, and or- 
gans of e rpg empties itſelf into the common 
cloaca, The ſmall inzeftines are connected by a long 
looſe: meſeritery, which has little or no fat accompany- 

ing the blood veſſels, there being no hazard of the 
 blood's being ſtopped: There are no lacteal veſſels, 

andulæ vage or pancreas afſellii to he obſerved here. 

ie meſeraic bein are proportionally very large, if 
700 either compare them with the , eee = — 
teries, or conſider them with yrs to the 
themſelves. | The want of lacteals, Sc. is ſupp 160 
by theſe veias. As a proof of theſe having a of Peavey 
munication” with the guts, in larger fowls the guts 
can be diſtended by blowing in at the meſeraic vein; 
and from this difference of ſtructure, the uſe of the 
glunduls vage, &. can eaſily be aſſigned, viz, the 
chyle in theſe animals that have lacteals, being to be 
mixed with the blood in a conſiderable quantity at a 


17 time, "leſt its particles ſhould attract one another 


Meongly, and ſo hinder: this mixture; it was 
therefore neceſſary it ſhould be well diluted by the 
humares iniquilini, which bear a very great propor- 

tion to the quantity of pure chyle ; ſince the lymph 

from the inferior extrenmnties, abfominal os viſcera, neck, 

Sc. are poured into it. ere there was no hazard of 

any ſuch inconveniency by the chyie being mixed 

with the blood in ſmall proportion from the im. 
menſe number of the 228 7 extremities of the F 
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The pancreat in the Gemufe Arb /Betwhit the | 4 
folds of the duodenum,” and ſends two or three «4 
into this gut pretty near the hilar. 

Ide fpleen is here of a round lobulat 3 fi. 
| tvated between the liver arid ſtomach; and betwixt 
theſe and the back bone it enjoys the ſame proper · 
ties as in other animals, viz. large blood veſſels, Qc. 


All its blood is. ſent into the vere portarum, and has 


a perpe tual conquaſſation. It has excretory as far as 
we know. Their liver is divided into two equal lobes 
by a pellucid membrane, running according to the length 
of their body; and hence we may obſerve, that it is 
not proper to that bowel to lie on the right fide, 
which is ſtill more confirmed by what we obſerve in 
fiſhes, where it almoſt lies in the left ſide. -— 
The ſhape of their gall bladder is not much diff: | 
rent from that of quadrupeds, but is thought to be 
longer in proportion to be of the aan and 
is farther removed from As liver; though in "fiſhes 
it is ſtill further removed, not being at all contiguous; 
and in them the du#us hepaticus and cyſticus o not 
unite till juſt at the entty into the gut. In theſe 
animals; vis. fiſhes, there ſeems to be no way of 
the bile getting into the gall: *bladder but by regurgi- 


. tation. 


The principal difference to he remarked in their 
heart is the want of the valvulæ tricuſpides, and their 
= being ſupplied by one fleſhy flap. 

Ihe lungs are not looſe within the cavity of the 
thorax, but fixed to the bone all the way; neither 
are they divided into lobes, as in thoſe animals that 
have a large motion in their pine. They are two 
red ſpongy bodies covered with a membrane that, is 
per vjoue, and communicates with the large vgficlet 

or air bags that are. diſperſed over their e abado - 
nen, which veſicles ſerve two very conſiderable uſes; 
the one is to render their bodies ſpecifically-light, 
when they have a mind to aſcend and buoy theme. 
ſelves up when pn by * their 1 

wit 


© 


with air, and alſo ſtraiten their trachea arteria, and 


| 7 
Pn the”: . nt; 6s Hort 
| Secondly, they ſupply the place of a muſcular dia. 
Fhragm and ſtrong abdominal muſcles ; producing the 
fame effects on the ſeveral contained viſcera, as theſe 
muſcles would have done without the inconveniency 
of their additional weight; and conducing as much 
to the excluſion of the egg and feces. . 
The trachea arteria, near where it divides, is very 
much contracted, and their voice is principally owing 
to this coarction. If you liſten attentively to a cock 
crowing; you will be ſenſible that the noiſe does not 
proceed from their throat, but deeper; nay this very 
pipe, when taken out of their body and cut off a 
Fitle after its diviſion, and blown into, will make a 
fqueaking noiſe, ſomething like the voice of | theſe 
creatures. On each fide, a little higher than this 
contraction, there is a muſcle ariſing from their „er- 
num, which dilates the zrachea. Ihe carti/ages, of 
which the pipe is compoſed in this animal, go quite 
round it; whereas in men and quadrupeds, they are 
diſcontinued for about one fourth on the back part, 
and the intermediate ſpace filled up by a membrane. 
Neither is the trachea fo firmly attached to their ver- 
tebræ as in other creatures we have examined. This: 
frufure we ſhall find of great ſervice to them, if we 
conſider, that had the ſame ſtructure obtained in 
them as in us, their breath would have been in ha · 
zard of being ſtopped at every flexion or twiſting of 
their neck, which they are frequently obliged to. 
This we may be ſenſible of by bending our necks 
_ conſiderably. on one ſide, upon which we ſhall find a 
great ſtraitneſs and difficulty of breathing; whereas 
their trachea is better fitted for eee hag flexions 
of the neck by its looſe connection to the vertebres. 
and as from the ſtcucture of the trachea it cannot 
yield to every cauſe diſtending the &/ophagus as in us, 
it was proper they ſhould be placed at a greater 
diſtance from each other, which we accordingly find 
theyare. ET Te os Ou nu! p* Z 
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In place of a muſcular. Aae ie enden "We 5 5 


tes but a thin membrane connected to the pericars 


dium, which ſeparates the thorax and abdomen. But be- 


ſides this, the whole abdomen and thorax are divided 


by a longitudinal membrane or mediaſtinum connected 
to the lungs, pericardium, liver, ſtomach, and to the 
fat lying over their ſtomach and guts, which i is analo- 

gous to an omentum, and Tupplies its place. 0 

Ihe kidneys lie in the hollow excayated in the fide 
of the back-bone, from which there is ſent out a 
blueiſh coloured canal, running alon og by-the fide of 
the vas deferens, and terminates: ectly into the 
common cloaca. This is the ureter, which opens by 
a peculiar aperture of its own, and not at the penir. 
This creature having no ugſca urinaria, it was thought 
by ſome they never paſſed. any urine, but that it went 
to the nouriſhment of the feathers, but this is falſe; 
for that whitiſh ſubſtance that you ſee their greenin 
feces. covered with, and which turns: afterwards 
chalky, is their urine. Let us next conſider the or - 
gans of e of both MO and ern thoſe of of 
the male. 

The reſticles are e one on W gde of 2 
3 and are proportionally very large to the 
creature's bulk. From theſe run out the vaſaſemini« 
Fera, at firſt ſtreight, but after they recede far- 
ther from the body of the teſticle, they acquire an 
undulated or convoluted form, as the epididymis in 
matt. Theſe convolutions partly ſupply the want of 
veficule ſeminales, their conion being at the ſame; 
time very ſhort; theſe terminate in the penis, of 
which tnis creature has two, one on each ſide of the 
common c/oaca, pointing directly outwards, and ars 
very ſmall and very ſhort, hardly ſo big as a millet 
ſeed; whence they have eſcaped the notice of anato- 
milts, who have often denied their exiſtence. .- This: 
is cy is ieh remarkable in the n Ns he l 
ma . 

The racemus vittlbrum being . to the. | 
 Svaria in the human ſavjec, are attached by a proper, 
"tt „ 1 membrane. 5 
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8 Ane; to the back bone. This is very fine this 
thin, and continued down to the uterus.” Its orifice is 
_ averſe with reſpect to the ovaria, yer notwithſtand- 
ing, by che force of the orga/ſmus. venerens, it turns 
round and graſps the vitellut, which in its paſſage 
through this duct, called the infundibulum, receives 
a thick gelatinous liquor, ſecreted by certain glands. 
This, with what it receives in the uterus, compoſe the 
White of the eg. 22 this: tube. Toney it is carried | 
into the uterus. | 
The aderus is large PR placed at the d ee 
infandibulum, full of wrinkles on its inſide; here the 
is completed, receiving its laſt involucrum, and the 
ſhell is at laſt puſhed out at an opening in the {ide of 
the common claaca. From the teſtes in the male 
being fo very large, in proportion to the body of the 
creature, there muſt neceſſarily be a great quan- 
tity of ſemen ſecerned; hence hes animal is ſalacious, 
and becomes capable of impregnating o many fe- 
males. The want of the vefculz ſeminales is in ſome 
meaſure ſupplied by the convolutions of the waſa de. 
* ferentia, and by the ſmall diſtance” betwixt the ſecer- 
ning and excretory organs. Ihe two penes contribute 
alſo very much to their thort coition, at which time 
the opening of the uterus into the cloaca is very much 
dilated, that the effect of the emen on the vitelli may 
be the greater.. ; 
A hen will of herſelf indeed: lay eggs, but theſe 
are not impregnated, and yet appear entirely com- 
plere, except that the fmall- black ſpot, which comes 
afterwards to be the rudiments of the chick, is not 
here to be obſerved. After having obſerved the 
contents of the abdomen and thorax; we next IP 
to examine the parts about the neck-and head. | 
I heſe creature ,as was obſerved of fowts in general, 
have no teeth, which would have been needleſs, as they 
| ſ#allow cheir food entire; but their tongue is made 
pretty firm, leſt it ſhould be hurt by the ſharp points 
of the grain they feed on. It is of a triangular fi- 
on mg hats GEE ny” as Ws the "Trolls 
| | poſture 
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. . meat is in ina of a R's Abele 
mouths; to prevent this, there are ſeveral ſmall pointed 
papille ſtanding out upon their tongue and palate, with. 
their points inclined. backwards, allowing an eaſy. 
pallage to the food, but hindering its return. 
We have here no velum palatinum, uvula or chi. 
glattis, and in place of two large holes opening into 
the noſe, there is only a long narrow rima ſupplied 
with pretty ſtrong muſcles, and fuch another ſupplies; 
the place of a glottic. The creature has a power of 
mutting both at pleaſure, and the nature of their 
food ſeems not only to exempt them from the hazard 
of its getting into. the. noſe. or trachea, hut its ſharp 
points would hurt an Au, or epighttis,. if they had 
any. Hence we ſee with what difficulty they ſw als | 
low dough. or. other. ſort of food ad can be eaſi ly 
| moulded into any. form. pe t e e fer el act 
Iheir cranium is more cellular mY cavernous than 
ours; by this means their heads are light, yet ſtrong 
enough to. reſiſt external injuries; for the enlar- 
ig the diameter of the bones contributes to their 
1 — By this cavernous, cranium the organ f 
ſmelling is conſiderably enlar rged.; and further, fing- 
ing birds, as is obfer ved by Mr Ray and Mr Derham, 
have this cavernous ſtructure of the brain ſtill more 
obſervable; and we are told that the cavity of 
the tympanum communicates with the cells; but, this 
1 am apt to believe, ſo far as I could find from "dif 
«ſection, is rather founded on theory. than, matter of 
fat, . Their brain is covered with the common mem. 
branes, but its external ſurface. is not formed into o 
many gr ON; convolutions, as ours. Its anterior 
part is quite lolid, of a cineritious colour, and ſo 
By has a . ce of the corpora /{riata, as to give 
viſe to the offaFory nerven. I he whole of it appears 
40, us as imperfect, and we can ſcarce determine 
Whether there be any ching analogous to a third or 
Fourth ventricle ; 2, pether the, corpus coll fernis; 
nates, or .teſtes, &c can be obſerved here; which 
n iherefore cannot be imagined as abſolutely ne · 
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We e ae cbat continued, fo as to make near 8 
ſphere as in us) turns all of a ſudden flat; ſo that 
here the ſclerotic makes but half a” ſphere; and the 
© cornea riſes up afterwards, being a portion of a = 
ſmall and diſtinct ſphere ; ſo that in theſe creatures 
there is a much greater difference: berwixt*the ſclers- 
tic arid cornea than in us. Hence their eyes do not 
jut out of their heads as in man and guadrupeds As 
moſt of theſe creatures are continually employed in 
| "thedpes and thickets, therefore that their eyes might 
be ſecured from theſe injuries, as well--as from tob 


cally "A . of nter fince we find theſe 
creatures perſorm them ſufficiently well. We may 


perhaps think cheſe ſerve a particular uſe in man, who 
- 15 a rational creature, but then quadrupeds enjoy 


them in common with man. Theſe protuberances, 


Ec. ſeem rather to depend on the different diſpo- 


ſition of the ſeveral parts, being variouſly connected 
and meeting in different direQions' in different places, 
than their Being abſolutely neceſſary for any particu- 
lar uſe, and th= uſes that have Heer aſſigned to dif- 


ferent parts of the brain by authors, ſeem to me to 
bave no foundation but in the author's fancy. 1 


have already owned my ignorance of the uſes of the 
particular parts of the brain, ſo ſhall not pretend to 
give reaſons for their being different in different ani - 
mals; but all ſeem to agree in this, that the cerebrum 


bas always hollows and ane in mop but the coree 
_Sellim none. 7725 WF 


Ibeir organ offinelling 3 is very? large and well n 
vided with nerves ; hence they have this ſenſation 
very acute. Ravens and other birds of prey give a 


5 ſure e of this by their being able to fd Gut their 


though concealed Tow their fight, and at 2 con- 


| Bderable diſtante. e eee nie an 


Thoſe birds hit grope tov: thei food in ese , 


bers! mud, c. have large ner ves which run quite to 
ue end of their bills, by which: ey find out ang dife 


uiſn their food. 1 A 
ze anterior part of their pes (ndead of. having 


NE when WN in the e of * "ey 2 is 


1 


* very e eyes, which. ig 2 
membrane riſing, from the internal cab of che 1 
which at pleaſure, like a-ourtain, can he made to c- 
ver the whole eye, and this by means of a proper 
muſcle that riſes from the /cleratic. coat and paſling 
round the optic nerves runs through the nugſculut oculi 
attollens (by which however the _optic nerdat are not 
compreſſed) and Palpebra to be inſerted into the edge 
of this membrane. Whenever this muſcle ceaſes to 
act, the membrane by its oi elaſticity again. diſeovers 
rhe eye. his covering is neither pellucii nor Wage, 
both which would have been equally inconvenient, 
dut being ſome what tranſparent, allows as many Bays 
to enter as to make any object juſt viſible, and is 
_ fufficient to direct them in their prog reſſion, n By 
means of this membrane it is ſaid that abe eagle is ſid 
to look at the ſun Quadnupedi, as we mentioned 
before, have a membrana nictitant i; but then it o 
can cover n afiche je; . . e deres 
dy cheir eye lids. i $6: 
Beſides, all 1 Sat N artet whoſe 
uſe J think is not ſo well under ſtoed, and that; isa 
pretty long black triangular purſe riſing from the 
bottom of their eye jult at the entry of the optic 
nerve, and ſtretched out into their vitreols humour, 
and one would i imagine it gave ſome threads to the 
eryſtalline. I his the French (who as far as H k now, 
were the firſt who took notice of it in their diſſeQions 
before the Royal Academy) give the name of bovrſe- 
mire to. This may ipoſliby lar: to ſuffocate ſome of 
the rays of light, that they may ſee ohſects more diſ. 
_ tinaly-withour hurting their eyes. It has a contiec- 
tion with the vitreous, and ſeems to be joined alſo to 
che cryſtalline humour. If we ſuppbſe it to have a 
power of contraction, (which may be as well allowed 
as that of the iris) it may ſo alter the poſition of the 
vitreous and cryſtalline humours, chat the rays from 
: any body may not fall perpendi ularly upon che ſcryſ- 
_ ralline, and this ſeems to be neceflary! in them, fince 
: they cannot change the figure of the anterior part of 
8 Anme RC Rnge. 
WE N 
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poſed often to too ae a 3 A e + 
— ſo they having no rapetum, have the bottom 
their eye wholly. black on the retina, and i in ee 
ſequence) of this fowls ſee very Hl in the dar x. 
They have no external ear, but i in place e „ 
tuft of very ſine feather covering the meatus audi- 
tr iu, which eaſily allow the rays of ſound to paſs. 
chem, and like wiſe prevent duſt, or any inſect from 
| 2 M. N exretnabear would have beers i incon · 
nient in their paſſing through thickets and in fly. 
ing; &c. A liquor is feparated in the external part 
of the ear or meatus auditorius to lubricate the paſ- 
 fage, and further prevent the entrance of any inſects, 
Dec. The membrana tympani is convex externally, and 
no muſcles are fixed to the bones of their gar, which 
are rather of a cartilaginous conſiſtence; any tre- 
mulous motions impreſſed on the air are commun - 
Les in theſe creatures, merely by the ſpring and e- 
of theſe bones, ſo probably the membrane. is 
not ſs diſtended as in the human ear, where this is 
done by muſcles. The cochlea and e e antes : 


are. _ gi aged ne . le 
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„E come next to the binds oh prey, and 3 ane. 
VVample ſhall take a ſtenhil. Ihe principal diſe | 
| ference-to be obferved in them, is in their chylapoiet is 
viſcera, which may de «noun aac os Ws; 
2 of life. 
Immediately landes: their Proview wh 7 n 3 | 

me phagus expanded into. their ingluuiet, which 
is proporiionally leſs than in the graniuenaus kind, 
fince their food does not ſwell ſo much by maceration, 
and for the ſame: reafon, there is a annuus of a 

e FUum to be found here. - A443 ER EN {ates s 
have alſo a ventriculus eee plent- i 
5 Fally- Gored with glands, ſituated immediately above 
their dam, which we ſee here is een ments 


TEL: 5 3 4 7s Dots 4 BEI $4 3 Ag 13 * #4. Us 4 Een 


* . 


— 


* 7 2 9 1 
„ „ 2 


— 


| bans; at the — — B 
this difference, which is almoſt the only one We 
mall find betwixt the two difierent ſpecies of fow ls, is 
eaſily accounted for from the pature of their food, 
which requires leſs attrition, being eaſier of digeſtion 
than that of the other kind; nevertheleſs it ſeems 
requiſite it ſhould. be. ſtronger than the human, te 
compenſate the want of abdominal malen. 1 "with. 
are here very thin. LN VEG 7 
The ſame mechaniſm Meas Ts in chie ee dus : 
A that we have hitherto obſerved, A being 
a carnivorous animal its guts are proportionally ſhorts 
er than thoſe of the granivorovs kind, for the regs | 
ſon firſt, given, via, its food — more liable ta 


A 


corrupt, therefore not proper to be long detained. 


in the body, and for that reaſon it bas 0 3 

ed, of which the other. ſpecies of fowls . 2 

L Ihe difference in their wings, ad 
ws. are obvious, and bens bean, already. in ſome: 

meaſure obſerved. EO TEES F Lt 


here is a full e * the different parts 


"of the egg, with the changes that happen in the; 
tune of eee in _ ons Span 1 the Men 
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r Te, + 414 
A Queous ls are a vided into dar 
A. 35 have lungs, and fuch as want them. Ihe 
\ fiſt ſpecies differ very inconſiderably from an ox - 
any other quadruped, and are not eafily,procuned; ſo 
| that all I have to ſay on fiſhies, ſhall: be taken from 


that ſpecies, re is not F with reipiratory 


W. | 
Bs theſe we may firſt obſerve, that they have a 
very ſtrong thick cuticle compoſed evidently. of a 
great number of ſcales laid one on another like he 
tiles of houſes; this among other arguments ſerves 
"prove the human W to be of a ſquamous 
Sb. | mucture 
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5 de next W theſe creatures. have 
gelber anterior nor poſterior extremiries, as quadru- 
eds and fowls : For their progreſſion is performed 
in a different way from either of theſe- — of 
animals; for this purpoſe they are provided with ma- 
chines properly conſiſting of a great number of elaſtic 
beams, connected to one another by firm membranes 
and with a tail of the ſame texture; their ſpine is 
very moveable towards the ern part, and the 
ſtrongeſt muſcles of their s are inſerted there. 
Their tails are ſo framed as to e narrow. 
ſpaee when drawn together 10 either ſide, and to 
expand again When drawn to a ſtreight line witk 
their bodies, ſo by the aſſiſtance of this broad tail, 
and the fins on their ſides, they make their progreſ· 
ſion much in the ſame way as a boat with oars on its 
fides and rudder at its ſtern. I be perpendicular 
ns ſituated on the ſuperior part of their body keep 
wem in equilibrium; hindering the belly from turn 
ing uppermoſt, which it would readily do, becauſe 
of the air bag in the abdomem rendering their belly 
ſpecifically lighter than their back, but by the reſiſ- 
tance theſe fins meet with when inclined to either 
_ fide, they are kept with their backs always upper- 
moſt "The beſt account of this matter we have in 
the treatiſe before mentioned, viz. Borelli a Motu 
Animalium, part I. chap; 234. 
It may be next obſerved, has theſe creatures 
have nothing that can be called a neck, ſering they 


feek their food in an horizontal way, hd can move 5 


their bodies either upwards or downwards as they 
have occaſion by the contraction or dilatation of 
their air bag; a long neck, as it would hinder their 
progreſſion, would Ty very neee in wr” 
| element they live in. be 

The abdomen is covered on the inferior: part. "wk 
a black-coloured thin membrane reſembling our peri- 

- foneum,” It is divided from the thorax hy a thin mem · 
g en e . e no e raped . eee 
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fo ie: eas Ga two o different forts of au 5 


. mala that hav ” no' muſcular, diaphragm 452-9 fs 
1 2 - 


: per for 9 aliment into ſmaller morſels, 
as the food they 


Iheſe creatures are not provided. 1 teeth. 


e is generally ſmall fiſhes. or other 
animals that need. no trituration in the mouth. but 
ſpontaneouſſy corrupt and gradually diſſolve. into a 
liquid chr. Their reerb ſerve. to graſp their.,prey _ 
and hinder: the creatures they have once.catched from 
eſcaping again. For the ſame purpoſe. the internal 

cartilaginous baſis of the bronchi, and the two rout, N 
bodies ſituated in the poſterior part of the 3 Jaws, 


7 have a great number of tenter-hooks fixed into them 


in ſuch a manner, as that any thing may eaſiſy get 
ee but is hindered to get backwards. Ihe was. 
ter that is neceſſarily taken in along with their food i in 
too great quantities to be received into their jaws 


deglutition, paſſes betwixt the interſtices of the bron- 


chi, and the flap that covers them. The compreſs 


5 FR of the water on the. bronchi-\ is of conſiderable uſe... 


to the creature, as we ſhall explain by and by -. 


1 b 


The &/ophagus'in ôtheſe creatures is very ſhort, 
na ſcarcely diſtinguiſhed from their ſtomach, ſeein 
their food lies almoſt equally in Both. 1 he ſtomach! 
is of an oblong figure. There are commonly found. 
ſmall fiſhes in the ſtomach of large ones, ſtill retain-. 
ing their natural form, but when touched they melt 


. 


down into a jelly. From this and the great quanti- 


ty of liquors poured into their ſtomachs, we may con- 1 
clude that digeſtion is ſolely. brought about in them 


by the diſſolving power of a ee, an that, 


no trituration happens here. 
Ihe guts in theſe animals are ory ſhort, making,” 


only three turns, che laſt of Which ends in the come, 
mon chaca for the feces, urine and ſemen, e 


bodies. 


about the, ,naiddle. of e ee Parke K their 


„What L call panrreat, ſome. gave the name. "of alt. 8 
22 cæca to; it conſiſts of a very great number. 
> Fall n like ſo WAY A worms, Which all. 


terminate 


24 1 27 
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RIO 4 u tw larger cearials,” that 9pen 
the firſt gut, and pour into tz viſcous liquor, 
ahoùt che place where the Bhͤiliary duct enter. Their 
nenen are connected to the back bone by a mem. 
une analogous to & meſentefy, No lafeals have 
been yet obſerved, and it is probable their aliment 
K taken in by the ehe veins. 
Their liver is very large, of a him colour, 
d es almoſt in the left ſide” wy, and contains 5 
3 eat deal of far. Lo | 
e. gall-bladder is tare a- eotifitorable: y 
om the liver, and ſends out a canal, the cyſic duc 
which joius with the hepatic duct juſt at the entry in- 
th the gut; ſome fibres are ſtretched from the liver 
to the gall- bladder, but none chat know of have hi- 
therto diſcbVered any cavity in theſe cords; ſo in 
this animal it ſhould ſeem impoſſible that the bile can 
be carried into the gall- bladder in the ordinary way, 
and conſequently muſt either be ſecerned on the ſides 
of that fac, or regurgirate int to it from the canalis chole- 


dochus. 


The ſpleen is placed wear we Pick bene, Mg: at a 


| pres where it is ſubjected to an alternate preſſure 
m 


the conſtriction and dilatation of the air-bag, 
which is fituated in the neighbourhood: Since in 
all the different animals we have diſſected, we find 
the ſpleen attached to ſome what that may give it a 
conquaſſation, as in the human ſubject and guadru- 
Teck, it is contiguous to the diaphragm, in fowls it 
is placed berwiæt the back. bone, the liver and ſlo- 
mach, in ſiſnes it lies on the ſacus ærias, and ſince 


we find i it ſo well ſer ved with blood- veſſels, and all 


its blood returning into the liver, we muſt not con- 
clude the ſpleen to be an inutile pondus, only to 
rve as a balance to the animal pro æguilibrio, 

but particularly deſigned for preparing the blood to 

the liver. — e 


ITbe only organs of generation in this Aab are 
two wy AG bags ſituated in the abdomen vviting' 
near the 3 ele in the” male are filled dne — 

ü vw iin 


whitiſh PR fabltance. called ihe in wich 1 "OOTY 


male with an infinite number of little ova: clue 
5 together, of a reddiſh yellow colour called the ro. 
Both theſe at ſpawning time we find very much diſ- 
tended, whereas at another time the male organs 

| dan ſcarce.be diſti from the cn ee 


any proper inſtrument! in the male for throwing the feed* - 


imto the organs of the female as in other creatures; 


L ſhall not take upon me to determine the way wheres! | 


by the female ſperm is impregnated, ' but we find 
chat the fpawn of frogs confaſts' in the ſmall ſpecks 
_ vwrapt up in a whitiſh: glutinous liquor; theſe ſpecks 
are the rudiments of the young frogs which are 
3 in that liquor, till they are able to go in 
fearch of their food. Ia the ſame way the ob O 
fiſhes are thrown out and depoſited im the ſand, the 
male being for the moſt part ready to imp 5 
| them) and they are incubated by the heat of the 
fun. It is curious enough to remark with what care 


they ſeek for a proper place to depolite their ova, 
- to the ſhallow, where they can dener 


n ſan's rays, and ſtum the large jaws: of o. 
ther fiſhes I he river hes again ſpawn in ſome 
_areck free from the hazard of the i impetnous ſtream. 
But whether this mixture be brought about in fiſhes 
by a ſimple: application of the genitals to each other; 
or if both of them throw ont their liquors at the. 
fame time in one place, and thus bring about the de- 
ſired mixture, is not eafy to determine; the latter 
I think, ſeems moſt probable. | Theſe creatures are 
fo: ſhy. that we cannot poſſibly get to obſerve” their 


way of copulation, and are en: =_ voy ac 


quainted with their natural hiſtory. At ATE 


After — up the black peritoneum,” — eomes 
in view an oblong white membranous bag, in which” 
there is — contained: but air. This is the 
| bladder; it lies cloſe to the back- hene, 
and has a pretty ſtrong muſcular coat, whereby it can 


contract itſelf. By contracting this bag, they ean 5 


make the | muſcles 9 vier t an water, 
N and 
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and 60 ß en to the botto erbetene a 
lar fibres ceaſing to act, they become ſpecifically — 8 

er than water, and ſo ſu im above. According to 
the different degrees of contraction and dilatatiom of 

this bladder, they can keep higher or lower in the 
water at pleaſure. Hence flounders, ſoles, raia and 
ſuch other fiſhes as want this ſaur, are ſound always 
groveling at the bottom of the water: Iris owing 
to this that dead fiſhes (unleſs this membrane has been 
previouſly broke) are found ſwimming a- top, the 
muſcular fibres then ceaſing to act, and that with their 
| bellies uppermoſt; for the back - bone cannot yield, 
and the diſtended yy is protruded into the abdomen 


and the back is conſequently heavieſt at its upper 


part according to their poſture. There is here 
placed a glandular ſubſtance containing a good quan- 
tity of red blood, and all the red in their body is 
contiguous to this airbag, excepting the guts From 
the anterior part of the bag go out two proceſſes or 
appendices, which, according to the gemtlemen of 
the French Academy, terminate in their fauces: 
but I never could find out this communication either 
by tracing them, pouring in mercury or water, tes 
I put, it is true, a probe thraugh them, but: then 


With the ſame ſtrength L could have put ait through 
the ſides of the proceſſes, ſo that I am afraid chis is 


gratis dictum, and that there is here as in ſome: o- 
ther places of the humatm body aw aer inſiturt. 

At the ſaperior part of this bag there are other 
Sd coloured bodies, of a glandular nature, Which are 
connected with ihe kidneys.” From them the wrerers 
go down to their inſertion in the veſca urinariay 
which lies in the lower part of the abdomen, and the 
N - is there eee ene terminates: in the 

1 "454 2 wx e ee ay 39! Ok, 

Theſe laſt at clad Fat not hitherto books : 


obſerved i in ſome ſpecies of fiſhes, whence authors too 


haſtily denied them in all. Theſe! creatures have a 
10 . 8 e which forms a 2 in? which 
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the CORE is a Tvis-ery 42 and almoſt 
perpendicular to the vertebræ. | 

Ihe heart is of a ian e for oh: its 1 — — 
downwards, and its apex uppermoſt, which ſituation 
it has becauſe of che branche. It has but one 


auricle and one ventricle, becauſe they want lungs; 
and one great artery. The ſize. of the auricle and 
ventricle are much the ſame; the artery ſends out 
numberleſs branches to the branchie or gd cnt nay; 
The 'branchig'lie in two large ſlits at each ſide of i 
their heads, and ſeem to be all they have that bears 


any 3 to lungs. | Their form is ſemicircular; 


they have a' vaſt number of red fibrille ſtanding out on. | 


each ſide of them, like a fringe, and very much re · 


ſemhle the vane of a feather, ITheſe branchie ars 


perpetually ſubjected to an alternate motion and preſ- 


ſure from the water; and we may here remank, that 


we have not found auy red blood but in places fubjected 
to this alternate preſſure; this obſervation will help 
us in explaining the action of the lungs upon the 


3 Over theſe gills there is a large fla „ee | 


ag a communication externally,, by which: 
this are obliged- to take into their mouths with their 
food, finds an exit without paſſing into their ſtomach; 
it is owing to theſe flaps coming ſo, far down mat hs 
| heart is ſaid commonly to be ſituated in their heads. 
Their brains are formed pretty much in the ſame 
way as that of fowls, only we may obſerve that the 


Ene, ert weak a e Proportion to the an- 


Their 3 of ſellin is large, oa they 1 2 1 
power of contracting and dilating the entry into their 


noſe as they have ö It ſeems to be moſtly 
by their acute ſmell that they diſcover their food; 


for their tongue ſeems not to have been deſigned for 
a very nice ſenſation, being of a pretty firm cartila- 


1 ſubſtance, and common experiment evinces 


at their ſight is not of ſo much uſe to Mu their 
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e Geng into the water; 'a fiſh aa 4. 
ſtinguiſh it at a conſiderable diftance, and that this is 
not dene by the eye, is plain from obſervin 
that after the ſame worm has been a:confiderab and +] 
time in the water and loſt its ſmell, no-fiſhes- vill: 5 
> come near it; beit you take out the bait and make 
ſeveral little inciſions into it, ſo as to let out more of 
the odoriferous Sfftuvia, it ſhaY have the ſarne effect 
as formerly. Now it is certain, had tlie creatures; 
e this bait with their eyes, they wauld-have 
dome equally to it in both caſes : In conſequence of 
their ſmell being the principal means they have of 
diſcovering their food, we may frequently obſerve 
their allowing chemſelyes to be carried down with: 
_ theitream, that they way af ain leiſurely againit 
the current of the water; es e odorous particles; 
ſwinning- in chat medium being applied more for: 
| cibly t0/ their ſmelling organs, pro » 
ſenſation. ETHER? J magt-e © of 
The optic eerves in theſe amade are eee 
ed with ove another in their middle progreſs be- 
twixt their origin and the orbit, but he dne paſſes | 
over the other without any eee 
the A that comes from the lefe ade of the brain. 
iſtin&y to the right-eye : Aud vice vera. 
1 pre i Dork s here a compleat ſphere, 
whereas in men and all other terreſtrial animals it 
conſiſts of two portions of unequal ſpheres laid on 
one another; to accqunt- for this, it muſt be conſi- 
dered that theſe creatures have got no aqueous hy»! 
wmour;, as che rays that come to their eyes are con- 
veyed chrough a medium of the ſame denſuy with 
wu humour: in other animals, and conſequently | 
Wonld have gone on in a ſtreight line without any _ 
refraction till they come to the lens, although they 
had been provided with an aqueous humour; thus 
then the rays impinging upon their /exs have hirher- 
to ſuffered no ve fraction; chat they might er 
he ſufciently refractud and meet in a' point om 
ina, it was rr rh the four ſhould be made more 


0 1 1 it is . ig creatures who have the 
rays conſiderably refracted in their paſſage from the 


air through the aqueous humour. ff 1 8 VF: 
As fiſhes are continually expoſed to injuries in the. ood 


uncertain element they live i in, and as they are in per- : 1 5 
petual danger of becoming a prey to the larger ones, 
it was neceſſary their eyes ſnould never be ſhut, H. 
in conſequence of this they are not provided hikes 8h 
- palp:bre ; but then as in the current itſelf the eye 
muſt be expoſed to ſeveral injuries, there was a ne= 
ceſſity i it ſhould be ſufficiently defended, which in ef-. 177 TAE 


fect it is by a firm pellucid membrane that ſeems to be | 
a continuation of the cuticula, being ſtretched over. | 
there. The epidermis is very proper for this purpoſe, ** 1M 
as being inſenſible and deſtitute of veſſels; and ou = 
N conſequently not liable to obſtructions, or by that 
means, of becoming opake. _ | 1 
Whether fiſhes 12 a ſenſe of bearing or not, is 
very uncertain: All that has the appearance of an 
organ of hearing in theſe creatures is a bone, about 
the bulk of one half of a common bean of a particu: 
lar ſtructure, being very brittle and compoſed of a 3 


reat many different ſegments laid at one anothers 15 1 
5 des, and ſituated in a particular form at the ſide of 1 
the brain; is then the idea of ſound communicatd 15 
to them by means of this bone? Or does their run- 1 bo a7 
ning away, at ſtamping hard on the ground or cry WM 
ing loud, depend, upon ſome other kind of ſenſation? 
This may poſſibly be produced in them, by a tremu - 1 = 
lous motion cammunicated to their bodies by rhe cir- EL 1 
cumambient water, Which is put in agitation, frm 
the like concuſſions een in che air or neighbours), £ 5 13 
ing d. e 
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